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§ PREFACE 

Without  measurement  the  executive  works  in  the 
dark.  He  has  no  basis  for  comparison  or  control; 
no  way  of  knowing  his  organization’s  capacity, 
efficiency,  economy,  or  relative  accomplishment. 

His  decisions  are  guesses. 

Mr.  Harold  B.  Maynard,  president  of  the 
Methods  Engineering  Council,  puts  it  this  way: 

Scientific  management  is  measurement  plus 
control.  Before  control  is  possible,  measure- 
ment must  take  place. 

The  idea,  however,  isn’t  a new  one.  Even  be- 
fore Frederick  Taylor  came  along  with  similar  state- 
ments, Lord  Kelvin  had  said : 

If  you  are  going  to  make  progress  in  any  sphere 
of  human  endeavor,  you  must  first  learn  to 
measure  the  forces  that  govern  the  rate  of  your 
progress. 

You  could  probably  quote  many  others  who  have 
put  the  same  idea  in  still  other  terms.  But  to  get 
right  down  to  the  matter  at  hand,  nowhere  does  the 
idea  apply  more  pointedly  than  to  the  problems  of 
management  in  Government,  as  well  as  in  business, 
today. 

As  the  first  chapter  of  this  Bulletin  will  show, 
various  kinds  of  measurement  are  needed  for  various 
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management  purposes — for  management  improve- 
ment in  general,  for  performance  budgeting,  for 
program  planning,  work  scheduling,  manpower 
programming,  employee  motivation,  and  for  ac- 
counting and  cost  control.  One  kind  of  measure- 
ment that  can  contribute  to  all  of  those  purposes, 
and  at  all  levels  of  management  is  work  measure- 
ment. And  that  is  what  this  Bulletin  is  about. 

Building  around  an  extended  case  history  in  the 
Army’s  Office  of  the  Adjutant  General,  and  draw- 
ing generalizations  from  many  other  sources  of  ex- 
perience, this  Bulletin  deals  with  the  problems  and 
techniques  of  developing  and  installing  a simple  sta- 
tistical system  of  work  measurement — a system  that 
is  readily  adaptable  to  a variety  of  operating  situa- 
tions. 

After  tracing  the  development  of  the  s>^tem  itself, 
the  Bulletin  takes  up  the  development  of  production 
standards,  and  then  examines  the  uses  to  which  the 
supervisor,  the  executive,  and  his  management  staff 
should  put  work-measurement  data,  in  the  interest 
of  higher  output  or  better  service  at  lower  cost. 

We  wish  to  thank  the  people  at  AGO  for  their  co- 
operation in  making  information  available  and  for 
their  work  in  preparing  most  of  the  illustrative  charts 
that  are  used  in  the  Bulletin. 
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CHAPTER  1.  THE  EXECUTIVE’S  INTEREST  IN 
WORK  MEASUREMENT 


The  problems  of  management  grow  more  baffling 
as  organizations  grow  more  complex  in  order  to  meet 
larger  demands  and  more  varied  purposes.  The 
problems  have  grown  faster  than  have  the  means  of 
measuring  the  factors  involved — the  controlling 
forces  and  the  resources  and  the  impact  of  organized 
effort.  You  can’t  expect  to  solve  the  problems  with- 
out some  means  of  measurement. 

Take  the  general  problem  of  ( 1 ) management 
improvement;  and  then  take  the  more  specific  but 
still  very  broad  and  closely  related  problems  of  ( 2 ) 
budgeting  on  a performance  basis,  and  (3)  laying 
out  effective  program  plans  and  work  schedules. 

1.  Management  improvement — better  or  more 
economical  operation — begins  and  ends  with 
measurement.  Without  some  kind  of  meas- 
urement, how  can  you  be  sure  when  changes 
are  needed,  or  that  changes  made  are  really 
improvements? 

2.  A performance  budget — itself  a report  and  a 
prediction  of  measured  accomplishment  in  an 
organization’s  activities — ^must  be  based  on 
some  kind  of  measurement  applied  to  the 
operations  within  those  activities. 

3.  Planning  programs  and  making  work  commit- 
ments,  scheduling  the  use  of  manpower  and 

• facilities,  appraising  the  status  of  operations — 

tasks  that  are  common  to  management  im- 


provement and  performance  budgeting  alike — 
all  depend  upon  some  kind  of  measurement 
applied  to  the  work. 

We  say  “some  kind”  of  measurement  because  dif- 
ferent kinds  of  work  are  measurable  in  vaiy^ing  de- 
grees and  in  different  ways;  but,  formally  or  infor- 
mally, precisely  or  roughly,  some  stab  at  measure- 
ment must  be  made  if  any  activity  is  to  be  managed. 
Knowing  that,  most  administrators  have  cast  about 
at  one  time  or  another  for  an  effective,  equitable, 
and  yet  simple  way  to  measure  the  work  for  which 
they  are  responsible.  How  hard  the  search  can  be 
is  suggested  by  the  number  of  seasoned  executives 
who  still  say,  “Show  me  the  system  that’ll  work  in 
my  organization,  and  I’ll  buy  it.” 

In  so  saying,  however,  some  administrators  have 
one  thing  in  mind,  some  another.  Some  are  think- 
ing mostly  about  ways  to  measure  the  progress  made 
toward  program  goals  or  policy  objectives.  They 
are  thinking  in  terms  of  impact,  ground  gained, 
total  accomplishment.  Others  are  thinking  about 
productivity  in  its  own  right — output  per  unit  of 
manpower  applied. 

Both  kinds  of  measurement — program  and  work 
productivity — are  important.  An  agency  may  need 
separate  systems  for  measuring  program  accom- 
plishment and  for  measuring  work  output  and  effi- 
ciency. But,  to  the  extent  that  work  contributes  to 


1 


THE  TWO  PR  'JCIPAL  MEASURES  OF  ACCOMPLISHMENT 


program  m eds,  the  measure  of  the  work  is  also  one 
measure  of  program  accomplishment. 

It  is  woT^  measurement  that  we  want  to  talk  about 
in  this  Bull'  tin. 

The  Kinds  of  Work  Measurement 

There  ar  i two  major  kinds  of  work  measurement. 
There  is  th  ; traditional  industrial-engineering  kind, 
which — to  Dversimplify  for  the  moment — we’ll  just 
call  the  stc  p-watch  method,  the  garden  variety  of 
time  study  ^ Then  there  is  the  simple  statistical 
method,  b;  sed  on  the  identiScation  of  work  units 
and  on  tht  reporting  of  units  produced  and  time 
applied. 

On  the  I top-watch  method  there  is  a well-estab- 
lished bod;  of  literature.  In  fact,  so  well  known 
is  it,  so  poo  ly  documented  is  the  know-how  on  other 
forms  of  w 5rk  measurement,  and  so  widespread  is 
the  need  fc  r some  kind  of  measurement,  that  stop- 
watch metl  ods  are  often  seized  upon  and  applied  to 
work  for  w!  lich  they  are  ill  suited. 

Experiei  ce  in  the  statistical  form  of  work  meas- 
urement is  rot  as  far  advanced  as  that  in  stop-watch 
measuremt  nt,  and  is  not  represented  by  as  firm  a 
body  of  lil  srature.  Nevertheless,  there  is  enough 
experience  that  a set  of  principles  can  now  be  drawn 
from  it. 

While  a large  part  of  the  experience  has  been 
quite  caref  illy  analyzed,  the  work  of  sifting  out  and 

^ We  use  1 le  term  stop-watch  measurement  here  to  mean 
any  variatioi  of  time  study,  as  now  customarily  practiced  in 
mass-produc  ion  industries ; any  method,  that  is,  in  which  the 
elements  of  i n operation  (the  motions  or  minor  combinations 
of  motions)  are  precisely  timed,  whether  actually  with  a 
stop  watch  ( r with  some  other  precision-timing  device  such 
as  a photom  crochronometer.  While  conventional  time  and 
motion  stud’  (or  more  often  time  study  without  motion  or 
methods  stm  y)  is  frequently  misused,  it  is  also  true  that — 
partly  becau  e of  misuse — it  is  often  shunned  even  where  it 
could  be  vail  able.  Its  appropriate  use  is  not  limited  to  mass- 
production  s tuations.  See  chapter  VI  for  a brief  explana- 
tion of  this  : lethod  as  compared  with  the  broader  statistical 
approach. 


correlating  all  the  significant  facts  and  compiling 
them  in  an  orderly  and  well-rounded  way  will  take 
some  time  yet.  Meanwhile,  because  of  the  urgent 
need  for  work  measurement  as  an  aid  to  perform-  ^ 
ance  budgeting,  operating  appraisal,  incentive 
awards,  and  management  improvement  generally, 
we  have  recorded  one  agency’s  work-measurement 
experience  hen;  in  some  detail. 

Related  Time  and  Work  Reporting 

Again  a careful  distinction  may  be  worthwhile. 

Work  measurement  is  a method  of  establishing  an 
equitable  relationship  between  the  volume  of  work 
performed  and  the  manpower  utilized  in  completing 
that  volume.  The  essential  ingredients  of  work 
measurement  are  the  measures  of  output  and  the 
measures  of  employee  time. 

Reports  of  work  load  and  records  of  time  and  at- 
tendance can  be,  and  often  are,  used  separately,  with 
considerable  value.  In  fact,  if  those  separate  re- 
ports contain  the  right  data  they  can  be  brought  to- 
gether to  show  comprehensive  labor  (personal  serv- 
ice) costs,  which  in  turn  can  be  distributed  among 
various  end  products  in  estimating  over-all  unit 
costs.  But,  until  and  unless  the  separate  output  and 
time  reports  are  brought  together  into  a single  meas- 
ure of  the  relationship  between  manpower  input  and 
product  output,  they  are  not  measures  of  work.  In 
ordinary  accounting  and  statistical  practice  they  are 
brought  together  (if  at  all)  at  a point  so  remote  from 
the  operations  represented,  and  in  a form  so  com- 
prehensive, that  much  of  their  value  for  manage- 
ment improvement  and  budgeting  is  missed. 

Thus,  while  ordinary  time  reporting  and  separate 
production  or  activity  reporting  may  each  be  statis- 
tical in  nature,  and  while  each  has  something  to  do 
with  work,  neither,  by  itself,  is  true  work  measure- 
ment. It  is  in  bringing  the  employee-time  factor 
and  the  output  factor  together  initially  at  the  oper- 
ating level,  and  in  terms  of  that  level,  that  you  get 
work  measurement  (whether  stop-watch  or  statisti- 
cal) ; and  thereby  you  get  a measure  that  is  useful 
not  only  at  the  supervisory  level  but  at  each  succeed- 
ing level  of  management  (in  the  form  of  either  orig- 
inal or  consolidated  reports) . 


The  case  study  presented  here  illustrates  most  of 
the  steps  to  be  taken  and  the  problems  to  be  solved  in 
developing,  “celling,”  installing,  and  using  a simple 
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statistical  plan  of  work  measurement.  It  is  a plan 
widely  adaptable  to  operations  not  suited  to  stop- 
watch measurement;  and  it  is  a plan  especially  ap- 
plicable to  group  work. 

The  agency  is  the  Office  of  the  Adjutant  General 
(AGO),  Department  of  the  Army.  Within  the 
AGO  as  a whole  this  work-measurement  system  is 
applied  to  a variety  of  activities,  ranging  from  repeti- 
tive clerical  work  to  professional  research.  The 
whole  agency  is  the  setting  for  the  development  and 
use  of  the  system.  For  the  problems  and  techniques 


of  installation,  however,  the  main  focus  here  is  upon 
the  St.  Louis  Records  Center,  which  is  engaged 
chiefly  in  clerical  operations.  Hence,  the  case  ma- 
terial itself  may  not  be  as  useful  as  we’d  like  it  to  be 
to  those  who  are  struggling  with  problems  of  meas- 
uring highly  abstract  classes  of  work.  ^Ve  have 
taken  the  liberty,  however,  of  injecting  certain  gen- 
eralizations that  arise  more  from  other  case  experi- 
ence than  from  that  of  the  Records  Center . T o that 
extent  this  Bulletin  is  a statement  of  principles, 
although  the  emphasis  is  on  application. 
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CHAPTER  II.  GETTING  THE  RIGHT  START 
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In  1943  t le  Anny  had  an  expanding  war  on  its 
hands.  Th  Adjutant  General’s  job  was  cut  out 
for  him. 

He  didn’  have  to  fight  the  war,  but  he  had  to 
furnish  the  i nen  who  did.  He  had  to  help  recruit 
the  soldiers,  release  their  orders  and  assign  all  the 
millions  of  :hem  to  initial  duty,  keep  records  of 
nearly  every  hing  that  happened  to  them  while  in 
service,  han  lie  their  discharge  (or  reserve  status) 
when  releas  :d,  and  provide  information  to  verify 
eligibility  fc  r veterans’  benefits.  In  addition,  he 
had  to  keep  permanent  military  records,  carry  on  a 
personnel  n search  program,  operate  one  of  the 
world’s  larg  st  printing  plants,  and  provide  a host 
of  other  vit  il  ser\'ices  to  keep  the  fighting  x\rmy 
fighting. 

The  AGO  Had  a Problem 

All  of  the  ;e  services  took  manpower.  Manpower 
was  scarce.  At  peak  the  Office  of  the  Adjutant 


General  (fig.  1)  had  about  12,000  employees,  lo- 
cated in  Wasliington  and  various  field  stations. 
Still  the  manpower  squeeze  grew  tighter  and  the 
work  piled  higher  as  the  fighting  grew  heavier 
and  the  Army  larger.  The  AGO  found  it  harder 
and  harder  to  keep  on  schedule. 

How  could  the  agency  keep  on  top  of  its  mount- 
ing workload  without  adding  workers  who  ought  to 
be  manning  ba'.tle  stations  or  work  stations  in  war 
plants? 

Someone  Had  a Good  Idea — the 
"Bouncins  Ball" 

Having  seen  i hat  some  employees  were  busier  than 
others  and  that  some  groups  were  overloaded  part 
of  the  time  and  held  up  by  bottlenecks  at  other 
times,  someone  suggested  that  production  standards 
be  adopted,  both  as  a spur  to  the  workers  and  as  a 
basis  for  scheduling  the  work  so  that  bottlenecks 
would  not  develop.  Thereby,  he  felt,  scarce  man- 
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power  would  be  better  utUized,  personnel  require- 
ments more  predictable,  and  budgeting  simpler. 

The  idea  took  hold,  and  a system  known  as  the 
“bouncing  ball”  was  bom.  The  agency  already 
kept  ordinary  reports  of  work  produced;  but  the  re- 
ports didn’t  show  how  much  manpower  went  into 
the  work  turned  out.  What  was  needed  was  a re- 
port that  would  relate  man-days  to  the  output  of 
each  working  group.  That  was  clear.  So,  on  no 
other  basis  than  supervisory  judgment,  standards  of 
output  per  worker  per  day  were  set  up.  A report 
was  devised  to  show,  each  day,  how  each  group  was 
doing  in  relation  to  its  quota. 

Here’s  how  it  worked.  In  the  processing 
group,  for  example,  the  daily  standard  was  100 
units  of  work  per  employee.  Presumably  six  people 
could  turn  out  600  units.  If  that  schedule  was  met, 
the  group  received  a “blue  ball”  for  excellence,  if 
not,  a “red  ball”  for  failure.  In  the  same  way,  the 
whole  week’s  performance  was  finally  sununarized 
by  a blue  or  red  baU.  ( See  fig.  2. ) Such  was  the  re- 
ward — good  or  bad — ^for  each  group. 

The  bouncing  ball  chart  was  hung  in  a conspicu- 


ous  location  in  each  section  to  spur  the  employees  on 
to  greater  production. 

The  Idea  Misfired 

It  was  a good  idea.  At  least,  the  objectives  were 
worthwhile.  But  the  system  didn’t  work.  , It  was 
scrapped  within  3 months. 

The  AGO  Took  Stock 

The  people  in  the  Management  Division  (see  fig. 

1 ) faced  the  job  of  finding  out  what  had  gone  wrong 
with  the  system. 

They  soon  found  (as  suggested  by  fig.  3)  that 
opposition  had  come  from  the  supervisors  ^d  divi- 
sion chiefs  as  well  as  employees.  One  division  head 
objected  because  the  system  was  “too  time-consim- 
ing;”  it  took  “36 '/a  clerks”  to  handle  the  reporting. 
To  that  division  head  the  system  was  not  worth  the 
expenditure  of  so  much  manpower. 

On  the  other  hand,  another  division  head  thought 
the  system  should  be  more  detailed.  He  wanted 
each  operation  subdivided  and  reported  in  terms  of 
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It  parts.  In  fact,  such  a practice  had 
1 by  that  div'ision  before  the  time  of  the 
11;  and  the  supervisors  insisted  on  re- 
ed reporting  as  an  integral  part  of  any 
idopted. 

ision  heads  had  still  other  objections 
ng  ball.  The  head  of  division  D,  for 
i that  the  system  did  not  present  a true 
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stalled  over  a week  end.  In  fact,  that 
at  had  happened;  without  prior  dis- 
ig  the  people  expected  to  make  the 
a perfunctorv'  directive  dated  Friday, 
rdered  the  system  into  effect  upon  the 
iday,  June  7 (fig.  4), 


While  the  management  people  couldn’t  assign 
weights  to  the  causes  of  failure,  they  could  be  sure 
that  any  one  of  at  least  three  causes  would  have  been 
enough  to  foredoom  it ; 

1 , The  so-called  production  standards  had  been 
hastily  and  arbitrarily  set  and  were  not  true 
measures  of  effort ; 

2,  The  participation  of  the  operating  people  had 
not  been  utilized  in  developing  the  system ; 

3,  The  way  had  not  been  paved  by  enough  evi- 
dence of  top-management  backing  and  by  line 
orientation  before  the  plan  was  installed. 

And  Then  a Fresh  Start 

The  post  mortem  of  the  old  system  was  really  the 
first  step  in  devttloping  a new  one.  If  all  the  people 
in\olved  had  known  before  what  they  knew  then, 
the  good  idea  ctmld  have  worked  in  the  first  place  as 
the  new  one  was  going  to  work  from  then  on. 

The  new  system,  developed  then,  was  successfully 
applied  to  most  of  the  functions  of  the  AGO.  To- 
day, nearly  7 years  later,  the  s>*stem  is  still  in  service. 

Of  course  it  wasn’t  as  simple  to  do  it  as  it  is  to  say 
it.  Responsibility  for  the  staff  work  of  developing 
and  administering  the  new  work-measurement  sys- 
tem was  placed  upon  the  Budget  and  Planning 
Branch  of  the  Management  Division,  which  re- 
ported directly  to  The  Adjutant  General. 

The  Adjutant  General  knew  well  enough  what 
purposes  he  wanted  work  measurement  to  serv^e, 
as  far  as  top  management  was  concerned. 

• He  wante-i  a more  objective  basis  for  over- 
all control  and  appraisal. 

WHY  DIDN’T  IT  WORK? 


• He  wanted  a budget  based  on  measured  ac- 
complishment. 

• He  wanted  a reliable  basis  for  predicting  man- 
power requirements — not  only  for  budget 
planning  but  for  actual  staffing  purposes. 

And  he  thought  he  had  a fair  idea  of  what  help 
work  measurement  should  give  to  his  division  heads, 
branch  chiefs,  and  working  supervisors. 

Certainly  he  knew  that  the  system  should  be 
simple.  For  that  reason  he  had  the  management 
staff  review  all  of  the  work  reports  and  time  records 
that  were  used  anyw-here  in  the  agency,  so  that  the 
sound  ones  could  be  utilized  rather  than  repeated 
(and  the  unsound  ones  tagged  for  elimination,  con- 
solidation, or  simplification)  in  the  development  of 
a new  s)stem. 

With  Line-Staff  Partnership 

Profiting  from  past  errors,  the  management  staff 
was  sure  that  the  new  sv'stem — 

• Must  be  developed  with  the  help  of  all  levels 
of  the  management  line  and  must  be  designed 
for  their  use. 

• Must  receive  the  continued  support  of  each 
level  of  management,  stemming  from  the  top. 

• Must  be  kept  on  a current  basis  to  meet  chang- 
ing operating  conditions. 

So  the  first  step,  after  the  autopsy  on  the  dead 
system  and  the  review  of  existing  records,  w'as  to  call 
all  division  chiefs  together  ( fig.  5 ) . At  the  meeting 
The  Adjutant  General  got  their  reactions  to  the  old 
bouncing-ball  system,  told  them  what  purposes  he 
wanted  a new  system  to  serv'e,  let  them  tell  him 
what  needs  they  faced  and  how  they  thought  the 
various  purposes  could  be  most  effectively  and  eco- 
nomically serv'ed. 

Toward  Common  Goals 

It  became  very  clear  that  the  line  officials,  includ- 
ing the  working  superv^isors,  saw  as  many  advantages 
in  work  measurement  as  any  of  the  staff  people  (the 
budget  officer,  organization  and  methods  examiners, 
personnel  officer,  and  others).  It  became  clear 
also  that,  while  the  line  people  and  the  staff  people 
do  not  always  recognize  the  same  advantages,  the 
needs  of  each  often  are  not  as  different  as  the  man- 
ner in  which  those  needs  are  expressed.  In  other 


words,  each  may  see  the  same  values  in  a somewhat 
different  light  and  express  them  in  different  terms. 

The  management  staff  is  interested  in  the  admin- 
istrator’s “control  of  operations;”  the  line  operator 
is  concerned  more  specifically  with  the  “control  of 
backlog.”  Management  staff  can  see  the  value  of 
work  measurement  in  the  system’s  ability  to  aid  in 
“planning  the  work;”  the  line  operator  is  thinking 
more  specifically  of  “w'hen,  where,  and  how  to  get 
the  w'ork  out.” 

Similarly  the  management  staffs  consideration  of 
“how  to  use  personnel  efficiently”  is  translated  by 
the  line  operator  in  terms  of  “how  many  people, 
what  kind,  where,  and  why.”  Management  staff 
may  “evaluate  improvements”  or  new  procedures; 
the  line  operator  wants  to  know  simply  “how'  is  the 
procedure  working?”  Staff’s  “comparison  of 
units”  might  become  to  the  line  a problem  of 
“What’s  WTong  with  unit  ‘x’  when  unit  ‘y’  is  doing 
all  right.” 

Once  the  varioiis  line  and  staff  people  got  together 
in  their  thinking,  the  path  to  a workable  work-meas- 
urement system  became  fairly  clear.  They  could 
see  that,  working  together,  they  would  need  to  ( 1 ) 
select  the  level  of  work  accomplishment  at  which  to 
measure,  (2 ) select  the  work  units  in  which  to  meas- 
ure, (3)  select  the  time  unit  by  which  to  measure; 
(4)  develop  a w’ork  and  time  reporting  system,  (5) 
develop  production  standards,  and  (6)  use  the  re- 
sulting data  in  regular  supervision  and  management. 

How  the  people  at  AGO  carried  out  those  steps 
and  made  the  effort  pay  off  is  what  the  remaining 
chapters  are  all  about. 
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CHAFER  III.  SELECTING  THE  LEVEL  FOR  MEASUREMENT 


As  alread  / mentioned,  statistical  work  measure- 
ment depen*  Is  upon  the  systematic  counting  of  out- 
put in  relal  lOn  to  time  invested.  But  output  of 
what? 

1 . What  inits  of  accomplishment  or  performance 
did  th(  AGO  WANT  to  measure? 

2.  In  wh  it  units  COULD  the  agency  properly 
measu  e? 

The  two  questions  represent  two  aspects  of  se- 
lecting the  work  units  to  be  counted.  Deciding 
what  they  it  mted  to  measure  in  the  AGO,  however, 
was  roughl)  the  same  as  deciding  at  what  level  to 
measure;  aid  first  determining  the  level  helped 
them  to  na  tow  down  their  final  search  for  the 
work  units  1 bat  they  could  properly  count. 

To  put  it  mother  way,  desirable  units  of  measure 
are  not  alw;  ys  valid  units;  but,  by  elimination,  the 
units  that  ai  ^ both  desirable  and  valid  may  be  more 
readily  loca  ed  if,  as  a first  step,  those  that  are  de- 
sirable in  tei  ms  of  the  purposes  for  measurement  are 
identified.  And  that  identification  can  be  done  by 
selecting  th<  level  for  measurement. 

Measurenent  Levels 

To  select  the  level  for  measurement  is  to  choose 
from  amon  ' the  varying  degrees  of  magnitude  in 
work  perfor  nance  as  represented  by — 

1.  FUNCTION:  all  the  activities  devoted  to  a 
single  major  purpose. 

2.  ACTIVITY:  a grouping  of  related  processes 
withir  a single  function. 

3.  PROCESS:  a series  of  closely  related  opera- 
tions ^ ithin  an  activity. 

4.  OPEI  ATION : A series  of  closely  related 
work  i teps  or  tasks  within  a common  process. 


5.  WORK  STEP  OR  TASK:  an  action  taken 
as  part  of  an  operation. 

6.  ELEMENT:  a small  grouping  of  closely  re- 
lated motions  within  a work  step  or  task. 

7.  MOTION:  a single,  simple  action  (or  “basic 
division  of  accomplishment” ) such  as  “grasp,” 
“hold,”  “j)osition,”  or  “release.” 

In  the  course  of  determining  what  they  would 
attempt  to  measure,  the  AGO  people  identified  the 
work  of  each  major  organization  unit  in  terms  of 
the  above  classification  (as  we  will  explain  in  the 
section  of  this  chapter  on  “How  the  AGO  Made  its 
Choice”).  In  deference  to  established  usage  in 
the  agency,  however,  they  did  not  recognize  the 
term  “process”  as  a separate  level,  but  used  the 
terms  “operaticn”  and  “process”  interchangeably. 

Why  Choose  a Level? 

For  purpose?  of  measurement  the  levels  of  per- 
formance are  significant  because  they  correlate 
roughly  with  work  products  in  varying  degrees  of  . 
“completeness,”  unity,  or  inclusiveness.  In  general, 
for  example,  the  output  at  the  motion,  element,  and 
task  levels  is  represented  by  bits  and  pieces  (or  by 
specific  changes  made  in  a piece  of  work)  which 
may  be  hard  to  identify  in  terms  of  a signifi- 
cant work  product.  As  a rule,  complete  work  prod- 
ucts, or  even  readily  recognizable  components,  are 
not  found  until  you  get  up  to  the  operation  level. 
Then,  above  the  level  of  the  operation  and  process, 
the  levels  usually  are  represented  by  several  prod- 
ucts. At  the  activity  level,  you  may  occasionally 
find  a single  significant  product;  but  ordinarily 
there  are  two  or  more,  which  may  or  may  not  be 
closely  enough  i elated  to  be  measurable  as  one  entity. 
At  the  function  level,  there  are  almost  alwa^-s  sev- 
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eral  products,  which,  although  contributing  to  the 
common  purpose  of  the  function,  are  seldom  homo- 
‘ geneous  enough  to  measure  singly  (except  for  gen- 
eral trend  purposes,  as  explained  in  ch.  IX ) . 

In  deciding  what  they  wanted  to  measure,  and 
hence  at  which  of  the  possible  levels  to  measure,  the 
AGO  people  found  that  they  needed  to  be  guided 
mainly  by  their  purposes  for  measurement. 

In  their  earlier  conference,  the  line  and  staff  peo- 
ple had  agreed  upon  the  purposes  which  they 
wanted  a work-measurement  system  to  serv'e.  They 
wanted  it  to  contribute  to  general  management  im- 
provement by  providing  the  division  heads  and  the 
central  office  with  an  over-all  indication  of  agency 
productivity,  as  well  as  by  providing  the  supervisors 
and  branch  chiefs  with  an  objective  means  by  which 
to  judge  the  effectiveness  of  the  supervision  and 
work  methods  applied  in  specific  operations  or  proc- 
esses. They  had  all  agreed,  too,  that  the  system 
should  be  of  maximum  help  in  budgeting  and  in 
work  programming  and  scheduling,  including  per- 
sonnel planning. 

Since  the  purposes  included  the  improvement  of 
work  methods  by  the  first-line  supervisors,  would 
regular  measurement  need  to  be  done  in  terms  of 
fine  divisions  of  accomplishment,  such  as  motions, 
elements  and  work  steps?  Or  would  it  be  possible 
to  save  time  by  moving  up  to  some  broader  level? 

The  AGO  analysts  knew  that  to  make  a positive 
and  final  identification  of  valid  work  units  (see  the 
criteria  in  the  next  chapter),  it  is  often  necessaiy  to 
start  at  a level  as  low  as  the  task  or  work  step,  and 
then  (if  the  purpose  calls  for  measurement  at  a 
higher  level)  see  to  what  extent  the  basic  work  units 
can  be  successively  combined  without  introducing 
too  many  extraneous  elements.  They  knew,  too, 
that  this  bottom-up,  rather  than  top-down,  ap- 
proach has  the  advantage  of  encouraging  the  stand- 
ardization (or  at  least  the  improvement)  of  meth- 
ods, procedures,  and  work  flow  before  premature 
attempts  can  be  made  to  standardize  production 
rates  ( ch.  VII ) . The  analysts  could  see  that  if  such 
an  approach  were  followed  throughout,  proper  units 
of  output  would  be  identified  in  direct  relationship 
to  purpose  and  the  question  of  level  would  answxr 
itself.  At  the  same  time,  however,  they  realized 
that  the  need  to  analyze  work  steps  and  elements  for 
some  special  methods-improvement  purpose  did  not 
make  it  necessary  to  apply  continuous  measurement 
in  those  terms.  And,  in  any  event,  they  wanted  to 
take  advantage  of  the  product-level  relationship  as 


a short  cut  to  appropriate  work  units,  wherever  they 
could  reasonably  do  so. 

While  they  wanted  a measure  that  would  clearly 
reflect  inadequacies  and  changes  in  work  steps  and 
methods,  they  also  wanted  to  measure  in  units  which 
could  be  easily  identified  in  terms  of  work  products, 
in  terms  that  would  require  a minimum  of  recording 
and  reporting  effort,  as  wxll  as  a minimum  of  cal- 
culation in  using  the  data  for  management  ap- 
praisal, budgeting,  scheduling  and  staffing.  To 
how  high  a level  could  they  expect  to  go  in  the  AGO 
and  still  find  units  of  work  that  would  be  measurable 
and  useful  for  all  the  purposes  to  be  met? 

How  the  AGO  Made  Its  Choice 

The  same  question  and  the  same  kind  of  search 
applied  to  all  divisions  and  branches  of  the  agency; 
but  to  keep  the  picture  clear,  let  us  focus  our  atten- 
tion mainly  upon  one  branch  of  the  AGO’s  St. 
Louis  Records  Administration  Center,  the  Organ- 
ization Records  Branch  (fig.  6). 

A look  at  the  kinds  of  work,  the  actual  work  prod- 
ucts, and  possible  work  units  found  at  the  various 
levels  of  performance  in  that  branch  may  help  to 
clarify  the  relationship  between  work  level  and  work 
unit  and  show  in  concrete  terms  the  usefulness  of 
selecting  appropriate  levels  as  a cautious  and  tenta- 
tive step  toward  selecting  actual  units. 

The  Organization  Records  Branch  maintains  all 
noncurrent  records  of  active  and  demobilized  Army 
organizations.  It  answers  inquiries  from  public 
and  private  sources  concerning  the  activities  of  the 
personnel  and  of  the  military  organizations  repre- 
sented by  those  records.  As  the  chart  shows,  the 
branch  consists  of  the  Processing  and  Accessioning 
Section,  the  Special  Services  Section,  and  the  Corre- 
spondence organizational  names  that 

happen  to  correspond  to  the  three  program  activities 
of  the  branch. 

The  Function 

The  branch’s  function  could  be  regarded  as 
making  military  organization  records  available  for 
use  (custody  of  records). 

The  function  included  two  classes  of  activity : ( 1 ) 
program  activities,  and  (,2)  administrative  services. 

The  program  activities  (as  suggested  by  the  sec- 
tion names  and  as  shown  in  fig.  7)  were  called: 

(1)  accessioning  and  processing,  encompassing  all 
of  the  regular  work  operations  necessary'  to  receive, 
classify,  and  store  the  records;  (2)  special  services. 
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the  work  ol  finding  and  extracting  information  from 
the  record:  on  request;  and  (3)  correspondence, 
necessary  1 1 answer  inquiries. 

It  was  ol  vious  that  all  three  activities  contributed 
to  the  brai  ch  function.  Each,  however,  involved 
work  indef  endent  of  the  others.  Thus,  there  were 
times  wher  the  flow  of  incoming  records  was  heavy 
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and  requests  for  information  light.  At  other  times 
the  demand  for  information  was  high  and  the  flow 
of  incoming  records  low.  At  still  other  times  the 
load  was  heaw  in  both  activities  at  once.  Further- 
more, the  kind  of  effort,  the  skills  and  knowledge 
required  in  performing  work  within  the  different 
activities  varied  significantly. 

Because  the  methods,  procedures,  the  skill  and 
effort  input,  and  the  work  load  in  the  different 
activities  of  the  function  varied  significantly,  and 
because  the  variations  were  in  no  constant  relation- 
ship to  each  other,  measurement  in  terms  of  any 
single  unit  broad  enough  to  cover  all  the  work  of 
the  function  would  not  have  been  suitable  for 
gaging  the  efficiency  of  individual  methods  or  of 
specific  groups  of  workers,  and  would  not  have  been 
useful  in  gaging  staffing  requirements  for  actual 
personnel  planning.  An  over-all  trend  of  work 
load  and  backlog  could  have  been  developed  in 
terms  of  the  function,  and  the  trend  figures  could 
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have  been  of  some  use  in  making  very  general 
periodic  appraisals  and  in  justifying  budget  esti- 
mates; but  even  for  those  purposes  the  validity  and 
usefulness  of  measurement  on  a function  basis  alone 
would  have  been  quite  limited.  The  measurement 
would  not  have  reflected  actual  work  effort. 

The  Activities 

The  activities  had  been  identified  in  making  the 
general  analysis  of  the  function.  To  analyze  the 
activities  then  required  the  identification  of  specific 
operations,  or  what  elsewhere  might  have  been 
called  processes.  (See  fig.  8.) 
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The  accessioning  and  processing  activity,  for 
example,  was  examined  and  found  to  include  such 
« operations  as  “receipting  and  checking”  (a  simple 
clerical  process),  “palletizing”  (essentially  an  un- 
skilled manual  stacking  process) , “first-echelon 
processing”  (a  rough,  clerical  sorting  and  file- 
preparation  process ) , and  “records  perfection” 
(a  more  refined  checking,  classifying,  and  integrat- 
ing process  known  also  as  “final  processing” ) . Not 
only  were  there  fairly  apparent  differences  in  the 
kind  and  amount  of  skill  and  effort  that  went  into 
the  different  operations,  but  the  work  loads  varied 
in  no  constant  relationship.  At  times  records  were 
received  in  such  volume  that  little  effort  could  be 
devoted  to  first-echelon  processing  and  none  at  all 
to  final  processing.  At  other  times  the  incoming 
volume  was  light  enough  that  effort  could  be  con- 
centrated on  palletizing  and  first  processing.  Only 
after  the  backlogs  in  those  processes  were  reduced 
could  the  final  processing  (perfecting)  be  brought 
up  to  date.  Thus,  for  about  the  same  reasons  that 
• were  found  at  the  function  level,  measurement  for 
all  the  purposes  to  be  served  apparently  would  not 
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be  desirable  in  terms  of  the  accessioning  and  proc- 
essing activity  level. 

On  the  other  hand,  in  examining  the  correspond- 
ence activity,  the  analysts  found  a quite  different 
situation.  As  far  as  the  main  work  load  of  the 
activity  was  concerned,  they  found,  as  might  be  ex- 
pected, that  letters  prepared  were  variable  not  only 
in  length,  but  in  complexity  and  degree  of  difficulty. 
Furthermore,  the  tasks  of  letter  preparation  were 
performed  in  vaning  ways  (in  terms  of  sequence  and 
method)  by  different  employees.  Nevertheless,  the 
flow  and  volume  of  the  work  were  such  that,  over 
a relath'ely  short  period  of  time,  the  differences 
tended  to  cancel  each  other  out.  A single  product, 
a letter,  could  be  easily  identified ; and  the  average 
number  of  letters  produced  within  a given  time 
period  apparently  would  be  meaningful  in  apprais- 
ing the  efficiency  of  the  group  as  well  as  in  budgeting 
and  planning  for  any  foreseeable  increase  or  decrease 
in  w'ork  load.  So  in  the  correspondence  activity 
it  appeared  that  the  activity  le\  el  would  be  a suitable 
one  at  which  to  measure  for  all  of  the  regular  pur- 
poses that  had  been  agreed  upon. 

In  the  special  services  activity  there  w-ere  only 
two  major  operations:  “routine  searches”  and 
“special  searches.”  In  name,  the  two  operations 
sounded  much  alike;  and,  in  fact,  both  consisted 
of  obtaining  from  the  records  information  needed  by 
the  Correspondence  Section  in  answering  inquiries. 
An  analysis  at  the  operation  and  suboperation  levels, 
how'ever,  brought  significant  differences  to  light 
(fig.  9). 

Before  looking  at  how  the  AGO  staff  w^ent  about 
their  analysis  of  operations  within  that  acthity,  let 
us  leave  the  activity  level  as  such  by  saying  that  the 
analysts  and  line  people,  together,  examined  activi- 
ties throughout  the  organization  in  much  the  same 

w'av  that  thev  did  here.  In  most  instances  thev 

^ ^ * 

found  that  measurement  applied  at  that  level  would 
not  serve  all  of  the  purposes  that  they  had  in  mind. 
W'here  there  was  doubt  they  dug  into  the  lower 
levels,  as  was  necessary^  in  the  special  services  activ- 
ity, before  passing  up  an  activity  as  a suitable  level. 

The  Operations 

For  an  example  of  the  analysis  that  the  AGO  staff 
applied  to  operations,  let's  follow  the  steps  taken  in 
the  Special  Services  Section. 

Careful  study  showed  that  there  were  five  major 
sources  of  inquiries  (fig.  9).  The  first  inclination 
of  the  branch  supervisors  had  been  to  recognize  five 
“operations”  corresponding  to  those  sources,  and  to 
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ANALYZING  AN  ACTIVITY 


(SPECIAL  SERVICES) 


Figure  9 


ROUTINE 

SEARCHES 

OPERATION 


SPECIAL 

SEARCHES 

OPERATION 


measure  a xordingly.  However,  each  inquiry',  re- 
gardless ol  source,  normally  went  through  a similar 
process,  at  Dut  as  follows : The  inquiry  was  examined 
to  identify  the  organization  to  which  it  pertained; 
next,  the  ( rganization  file  was  found  and  pulled;  if 
the  infomr  ation  found  in  the  file  was  adequate,  that 
informatk  n was  extracted  and  sent  to  the  Cor- 
responden  :e  Section. 

Sometii  les,  however,  the  file  could  not  be  found 
without  p:  olonged  search,  or,  if  found,  did  not  con- 
tain all  th  “ necessary’  information.  Such  problem 
inquiries  i /ere  examined  by  a separate  group  and, 
if  importa  it,  exhaustive  search  was  made. 

The  pr  )blem  inquiries  from  public  and  Army 
sources  w ;re  not  returned  to  the  group  that  had 
made  the  anginal  routine  search  (shown  in  fig.  9) 
but  were  ransferred  to  another  group  set  up  to  do 
special  se;  rching.  This  special-search  group  was 
responsibl : also  for  inquiries  from  the  Congress,  the 
Chief  of  S ;aff,  and  from  certain  “official  agencies.’* 

In  othe  ■ words,  although  there  were  five  sources 
of  inquiry,  all  inquiries  fell  into  one  of  two  categories, 
according  to  the  degree  of  service  required : All  nor- 


mal cases  from  the  Army  itself  and  from  the  public 
were  handled  by  routine  search;  and  certain  ab- 
normal cases  from  the  Army  or  public,  along  with 
all  cases  from  the  Congress,  the  Chief  of  Staff,  and 
“official  agencies”  were  handled  by  special  search. 
Although  the  steps  in  processing  the  different  types 
of  inquiry  were  the  same,  the  amount  and  intensity 
of  search  (per  case)  varied  as  between  the  two 
groups.  Thus,  a case  completed  by  the  one  group 
did  not  represent  skill  and  effort  comparable  to  that 
of  a case  completed  by  the  other.  Accordingly  no 
single  measuie  could  be  equitably  applied  to  the 
activity  as  a whole;  and  no  single  measure  seemed 
likely  to  be  useful  in  budget  estimating  or  staff  plan- 
ning for  the  activity  as  a whole. 

The  varying  classes  of  work,  however,  had  been 
combined  resourcefully  to  form  two  homogeneous 
operations,  each  of  which,  alone,  did  provide  a de- 
sirable basis  for  measurement. 

Similarly,  throughout  the  AGO,  the  analysts 
found  that  it  was  usually  at  the  operation  level  that 
people  were  found  to  be  working  together  in  groups  * 
turning  out  significant  and  identifiable  work  prod- 
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ucts  that  could  be  expressed  in  terms  suitable  to  the 
purposes  for  which  the  measurement  was  to  be 
done. 

The  Suboperations 

As  we  have  seen,  in  order  to  analyze  operations  the 
analysts  had  to  examine  specific  work  steps  and  tasks 
as  performed  by  individual  employees.  Analysts 
and  line  people  alike  recognized  the  need  for  special 
studies  to  be  made  in  terms  of  tasks,  elements  and 
sometimes  motions,  as  a basis  for  improving  methods, 
procedures,  and  w’ork  flow*;  but  they  agreed  that 
such  “divisions  of  accomplishment”  were  too  de- 
tailed and  dispersed  to  be  a basis  for  continuous 
measurement.  A great  many  work  tallies  would 
have  to  be  kept  by,  or  for,  the  individual  workers. 
The  recording  and  reporting  burden  would  be  pro- 
hibitive. Many  of  the  counts  would  be  too  small 
and  specialized  to  be  statistically  significant.  Any 
units  or  terms  of  measurement  applicable  to  such 
narrow  divisions  of  effort  would  require  extensive 
reconciliation,  conversion,  and  summarization  be- 
fore they  could  be  used  for  general  appraisal,  cost 
analysis,  budgeting,  work  scheduling,  or  personnel 
planning. 

Tfi€  Level  Chosen 

Measurement  at  the  operation  level,  however, 
would  give  evidence  of  the  need  for  special  analysis 
at  the  suboperation  and  job-element  levels.  In 


other  words,  while  the  operation  level  would  not 
always  provide  full  and  direct  insight  into  the  pro- 
duction inadequacies  of  individual  workers,  it 
would  indicate  inadequacies  in  specific  groups,  thus 
narrowing  down  the  search  for  sources  of  difficulty’ 
and  signalling  the  need  for  more  intensive  analysis 
as  conditions  might  warrant. 

Since,  in  addition,  the  operation  level  usually 
seemed  most  useful  for  budgeting,  staffing,  and 
general  management-control  purposes,  that  was  the 
level  selected,  in  most  instances,  for  regular  work 
measurement  in  the  AGO. 

Let  us  point  out  again  that  wffiat  the  AGO  called 
the  operation  level  is  often  known  elsewhere  as  the 
process  level;  but,  in  any  event,  the  level  indicated 
is  that  at  which  significant  and  readily  identifiable 
work  products  (or  resultants)  ordinarily  appear, 
and  that  level  may  be  anywhere  between  sub- 
operations and  activities. 

For  purposes  of  simplicity  and  emphasis,  w’e  have 
saved  for  separate  discussion  in  the  next  chapter  the 
actual  selection  of  the  w-ork  units  that  are  to  be 
counted.  But  you  will  see  that  in  fact  the  choice 
of  level  and  of  unit  are  products  of  the  same  analysis. 
While  preliminary  determination  of  the  level  leads 
to  the  desirable  work  unit  and  often  provides  a short- 
cut to  the  valid  work  unit  (not  always  the  same 
things),  you  can  never  be  entirely  certain  that  you 
have  picked  the  right  le\  el  until  you  test  the  w^ork 
unit  found  at  that  level  and  prove  it  to  be  valid. 
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CHAPTER  IV.  SELECTING  THE  WORK  UNIT 

cb  Countable 
rb  Expresses  Output 
Ch  Reflects  Work  C££ort 
EIIj  Consistency 

Familiar  Terminology 


Having  elected  the  level  at  which  measurement 
was  to  be  d me,  the  AGO  people  next  faced  the  prob- 
lem of  sele<  ting  the  right  work  units.  In  that  proc- 
ess they  fii  it  had  to  identify  ( a ) that  work  which 
would  hav-  to  be  considered  unmeasurable  in  terms 
of  work  lo:  d,  and  {b)  that  work  which  was  meas- 
urable in  t'  rms  both  of  work  load  and  of  time.  Bv 
that  mean;  they  would  further  narrow  down  their 
search,  cor  centrating  on  the  analysis  of  measurable 
operations  The  process  of  analysis  at  this  stage 
was  only  < continuation  of  the  analysis  begun  in 
selecting  tf  s right  level. 

Pegging  the  Unmeasurable 

Earlier  ; nalysis  had  been  enough  to  show,  con- 
sidering re’  ative  volume  and  purpose,  that  it  would 
not  be  fea  ible  to  tr\'  measuring  certain  classes  of 
work. 

In  the  i ategon^  of  unmeasurable  work  fell  all 
activities  i;  i which  the  number  of  employees  was 
governed  r at  by  the  volume  of  work  but  by  more  or 
less  arbitra  y factors  or  inalterable  conditions,  such 
as — 

1.  Statu  ory  provisions  (the  “X”  board  must 
have  ;hree  members ) ; 

2.  Orga  lization  structure  (e.  g.,  chiefs  of  bureaus 
and  t leir  personal  staffs ) ; 

3.  Oper  -end  objectives  and  unpredictable  results 
( as  ii  certain  types  of  research  work ) ; and 

4.  Fixec  installations  (such  as  guard  towers,  or 
field  offices  operated  for  the  convenience  of 
client  rie  irrespective  of  work  volume ) . 

If  such  I riteria  control  the  manning  of  positions, 
the  selectic  i of  a work  unit  is  unnecessary;  and  only 
time  repo  ting  for  the  unmeasurable  operations 
should  be  i equired. 


As  already  shown,  the  “administrative”  activity  in 
the  Organization  Records  Branch  was  not  directly 
related  to  work  volume.  The  messenger  service, 
for  example,  operated  according  to  a schedule  of 
pick-ups  and  deliveries  which  was  established  only 
partly  on  the  basis  of  branch  work  load.  That 
work  load,  of  course,  indirectly  would  affect  the 
messenger  sen  ice;  if  the  work  load  became  heavier, 
more  frequent  pick-up  and  delivery  would  be  neces- 
sary, and  would  probably  require  hiring  additional 
personnel.  The  effect,  however,  would  not  be 
direct. 

The  same  w as  true,  also,  in  the  supply  operations 
and  the  maintenance-labor  serv'ice.  The  size  of  the 
maintenance-labor  force,  in  fact,  might  bear  an 
even  less  direct  relationship  to  branch  work  load, 
much  of  its  work  depending  on  the  condition  of  the 
storage  areas,  rather  than  on  the  number  of  records 
handled. 

It  is  true  that  careful  attention  to  work  methods 
and  work  scheduling  in  service  and  administrative 
activities  can  often  lead  to  a degree  of  standardiza- 
tion that  makes  measurement  both  possible  and 
profitable,  especially  if  the  volume  of  such  work  is 
heavy  and  if  enough  trained  methods  analysts  are 
a\'ailable  to  tackle  the  developmental  job.  In  fact, 
it  was  found  desirable  to  measure  the  work  of  the 
personnel,  mail  and  messenger,  and  the  administra- 
tive ser\4ces  in  other  parts  of  the  AGO.  In  the  Or- 
ganization Records  Branch,  however,  the  total  ad- 
ministrative ac  tivity  represented  a very  small  portion 
of  the  time  expenditure  for  the  whole  function. 

The  management  staff  and  line  officials,  there- 
fore, considered  the  selection  of  work  units  unneces- 
sarv'  for  the  administrative  operations,  in  this  in- 
stance, and  jointly  decided  to  require  only  the  re- 
porting of  employee  time. 
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Analyzing  the  Measurable 

Having  identified  the  unmeasurable  work,  they 
directed  their  attention  more  intensively  upon  those 
operations  which  the  earlier  stages  of  analysis  had 
led  them  to  believe  might  be  measurable — namely, 
the  operations  into  which  the  accessioning  and 
processing,  the  special  services,  and  the  correspond- 
ence activities  had  been  classified. 

The  Criteria 

Since  the  object  of  their  further  analysis  was  to 
identify  units  of  work  that  would  be  suitable  for 
measurement,  they  first  needed  to  agree  upon  cri- 
teria by  which  to  recognize  a proper  unit  when  they 
saw  it. 

Drawing  upon  the  lessons  of  the  bouncing  ball, 
as  well  as  upon  the  broad  analysis  they  had  done  in 
selecting  the  level,  they  decided  that  the  following 
were  the  criteria  of  a v'alid  work  unit  for  work-meas- 
urement purposes : 

1.  The  work  unit  must  be  countable;  that  is,  ex- 
pressed in  quantitative  terms,  such  as  a case, 
a letter,  a file  drawer. 

2.  The  work  unit  must  express  output;  that  is, 
volume  of  work  completed,  such  as  a case 
processed  or  a letter  prepared. 

3.  The  work  unit  must  reflect  work  effort.  The 
work  unit  which  measures  the  results  of  work 
performed  does  not  necessarily  measure  the 
effort  expended  in  performing  that  work.  For 
example,  results  of  processing  license  applica- 
tions may  be  in  terms  of  the  number  of  licenses 
issued,  whereas  work  effort  might  be  measured 
in  terms  of  applications  processed;  for  if  a 
large  number  of  applications  are  rejected  there 
may  be  a \tr\  appreciable  difference  between 
the  licenses  issued  and  the  applications 
processed. 

4.  The  work  unit  must  have  consistency;  that  is, 
the  unit  must  have  the  same  meaning  through- 
out the  organization  and  from  one  period  to 
another.  It  should  be  possible  to  compare 
work-measurement  results  for  one  part  of  an 
agency  at  any  given  time  with  results  for  other 
parts  performing  the  same  type  of  w'ork,  as 
well  as  to  compare  the  results  in  a single  opera- 
tion on  a time-trend  basis.  The  quality  speci- 
fication of  the  work  performed  must  be  con- 
sistent over  a period  of  time.  In  other  words, 
the  same  work  must  be  measured  in  the  same 
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work  units  by  the  same  methods  of  counting 
and  reporting. 

5.  The  work  unit  must  be  expressed  in  familiar 
terminology — familiar,  that  is,  to  those  who 
will  be  responsible  for  maintaining  the  work- 
load reports.  For  example,  since  the  branch 
used  the  word  “palletizing,”  the  analysts  used 
that  word  to  represent  what  might  have  been 
more  simply  called  a “stacking”  operations. 

The  Work  Units  Identified 

Bearing  out  the  point  of  relationship  between  the 
work  le\  el  and  the  work  unit  mentioned  earlier,  the 
AGO  people  found  that,  to  meet  the  criteria,  a work 
unit  usually  had  to  be  some  single  work  product 
(although  it  might  also  be  a component  of  a larger 
end  product).  Thinking  back  to  the  different 
levels  of  work  that  they  had  examined,  they  saw  (as 
suggested  by  fig.  10)  that,  in  effect,  the  function 
was  represented  by  a number  of  products;  that  the 
activity,  too,  was  ordinarily  the  sum  of  several 
products;  while  the  operation  (or  process)  generally 
represented  a single  product,  usually  the  end- 
product  of  several  steps  in  the  production  process. 
The  suboperation  and  element  represented  segments 
of  the  single  product. 

Applying  the  tests  of  countability,  expression  of 
output,  reflection  of  effort,  consistency,  and  the 
over-all  test  of  a single  completed  work  product, 
the  AGO  people  proceeded  to  select  the  work  units 
in  the  measurable  operations.  (See  fig.  11.) 

The  accessioning  and  processing  activity  con- 
sisted of  four  operations,  each  producing  a single 
finished  product. 

As  the  organizational  records  arrived  at  the 
Records  Administration  Center  from  field  installa- 
tions, they  were  examined,  checked,  and  cata- 
logued (the  receipting  and  checking  operation). 
A “file  drawer  accessioned”  was  considered  a satis- 


15 


liNALYSIS  OF  OPERATIONS  AND  WORK  UNITS 
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factory  v ork  unit.  Each  drawer  was  of  standard 
dimensio  i,  so  that  it  could  be  counted.  It  re- 
mained ronsistent.  It  reflected  uniform  effort. 
It  was,  ii  effect,  a single  completed  work  product. 

Recorc  s that  had  been  received  and  checked  then 
had  to  be  “palletized.”  But,  because  that  work  did 
not  alwa*  s follow  receipting  and  checking  in  direct 
sequence  it  was  a separate  operation,  and  had  to  be 
measurec  by  a separate  work  unit,  a “linear  foot 
palletizec 

In  ord  ;r  to  serv'e  clientele  effectively,  the  records 
had  to  be  orderly.  The  work  of  putting  the  records 
in  that  c*  ndition  was  called  “first-echelon  process- 
ing” and  was  measured  in  terms  of  a “linear  foot 
screened.  * 

To  the  extent  practicable,  the  records  also  had 
to  be  inte:  .rated.  This  final  sorting  and  preparation 
of  the  filt  s was  known  as  the  record-perfection  op- 
eration. Because  that  work  needed  to  be  done  sep- 
arately af  other  work-load  permitted,  it  too  had  to 


be  considered  a separate  operation  and  measured 
by  a separate  unit,  a “linear  foot  perfected.” 

The  special-services  activity,  which  consisted  of 
two  operations,  routine  searches  and  special  searches, 
was  analyzed  in  the  same  way.  A “case  processed” 
was  selected  as  an  adequate  work  unit  for  each  of 
the  operations.  Care  had  to  be  taken  in  defining 
what  was  meant  by  the  term  “processed.”  An  in- 
quiry was  considered  processed  only  when  some  final 
action  had  been  taken  on  it. 

In  the  correspondence  activity,  a single  work  unit, 
“a  letter  pnpared,”  was  selected,  careful  analysis 
having  shown  that  a further  break-down  into  opera- 
tions was  unnecessary.  Whether  an  inquiry  re- 
quired routine  search  or  special  search  made  little 
difference,  the  analysts  decided,  because  the  time 
required  to  prepare  the  resulting  correspondence 
averaged  about  the  same  in  either  event. 

Throughout  the  AGO,  work  units  were  identified 
in  much  the  same  way  as  those  in  the  Organization 
Records  Branch. 
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CHAPTER  V.  SELECTING  THE  TIME  UNIT 


□ MAN  - YEAR 

□ MAN-MONTH 
n MAN  DAY 

MAN  - HOUR 

n MAN  - MINUTE 


The  staff  people  assigned  to  the  work-measure- 
ment project  had  no  trouble  getting  the  line  officials 
and  super\'isors  to  agree  that  it  was  just  about  as 
important  to  choose  the  right  unit  of  time  as  it  had 
been  to  choose  the  right  unit  of  work.  They  could 
all  see  that  records  kept  in  terms  of  an  inappropriate 
time  unit  would  mean  a lot  of  needless  work  not 
only  in  the  record-keeping  itself  but  in  converting 
the  recorded  data  into  summary'  reports  and  in 
reconciling  the  work-measurement  records  with  the 
budget,  pay  roll,  and  accounting  records. 

The  Criteria 

They  recognized  that  an  employee  is  not  con- 
stantly performing  work  on  a single  operation;  part 
of  his  day  may  be  taken  up  by  periods  of  rest  or  of 
waiting  for  w'ork  to  be  delivered,  by  paid  or  unpaid 
leave,  or  by  attendance  at  training  and  orientation 
sessions.  Part  of  such  time  may  be  directly  related 
to  specific  operations,  but  some  of  it  is  only  in- 
directly related. 

Thus,  in  customary  terms,  a working  day  is 
ordinarily  divided  into  productive  and  nonproduc- 
tive time.  Productive  time:  That  time  during 
which  an  employee  is  in  a “work  status;  i.  e.,  the 
time  spent  in  actually  performing  work  chargeable 
to  an  operation,  including  time  worked  in  excess 
of  the  normal  working  day,  together  with  appropri- 
ate rest  periods,  and  necessary  stand-by  time  charge- 
able to  the  operation.  Nonproductive  time:  All 
periods  out  of  the  work  day  that  an  employee  spends 
away  from  his  work  station,  including  time  on  paid 
or  unpaid  leave,  or  in  special  training. 

The  AGO  people  w-anted  a time  unit  that  would 
apply  conveniently  to  all  forms  of  both  productive 


and  nonproductive  time  so  that  100  percent  of  each 
employee’s  w'orking  time  could  be  accounted  for  and 
properly  related  to  the  unit  of  output.^ 

Considering  their  purposes  for  measurement  and 
anticipating  the  work  of  record  keeping  to  be  in- 
volved, they  assumed  that  the  time  unit  selected 
must  be; 

1.  Easily  recorded  and  reported; 

2.  Capable  of  verification  (as  by  official  time 
and  attendance  records) ; 

3.  An  accurate  reflection  of  actual  time  spent  in 
the  performance  of  work; 

4.  Comparableover  a period  of  time; 

5.  A suitable  means  to  distinguish  among  the  dif- 
ferent types  of  work  on  which  time  on  duty  is 
expended. 

The  Choice 

Theoretically,  they  could  have  used  any  unit  of 
tijne — man-year,  man-month,  man-week,  man-day, 
man-hour,  man-minute,  or  any  other — as  long  as 
they  picked  one  and  stuck  to  it. 

In  the  light  of  their  criteria,  however,  they  ques- 
tioned the  accuracy  of  time  data  kept  in  terms  as 
broad  as  a man-year  or  a man-month,  especially  if 
the  time  distribution  must  be  made  among  a number 
of  different  types  of  work.  Further,  they  felt  sure 
that  it  would  be  unduly  time-consuming  to  verify 
time  records  expressed  in  fractions  of  a man-month 
or  a man-year  against  official  time  and  attendance 
records  expressed  in  hours  for  biweekly  pay-roll 

® As  a formula  for  manpower  planning,  the  combination 
of  productive  requirements,  or  time  to  be  spent  in  a work 
status,  plus  allowances  for  absence,  would  provide  an  estimate 
of  total  staff  requirements. 
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periods.  Moreover,  the  month  normally  varied  in 
length,  ai  d administratively  both  the  workmonth 
and  the  v orkday  may  var\^  in  length  from  location 
to  locatioi  and  from  time  to  time. 

At  the  )ther  end  of  the  scale,  the  use  of  minutes 
or  second  for  measurement  would  have  serv^ed  no 
special  pi  rpose  and  would  have  implied  a degree 
of  precisii  n in  time  units  which  would  have  been 
inconsiste  it  with  the  rather  broad,  group-operation 
work  unit ; decided  upon. 

The  M VN-HOUR,  however,  was  a unit  by  which 
the  empL  yees  could  record  their  time  on  a con- 
tinuous d lily  basis,  with  reasonable  precision  and  a 
minimum  of  paper  work.  In  addition,  the  man- 
hour cou]  i be  charged  to  the  operations  in  which 
the  time  ^ /as  actually  expended,  and  could  be  read- 
ily verifie  1 against  official  agency  pay-roll  records. 

The  an  dysts  realized  also  that  the  man-hour  unit 
would  be  :onsistent  with  any  more  refined  measure- 
ment thal  might  be  needed  later  for  purposes  of  im- 
proving s lecific  jobs,  tasks,  or  operations,  inasmuch 
as  hour  di  cimals  are  commonly  used  even  in  detailed 
time  and  motion  study. 


For  such  reasons,  they  chose  the  man-hour  as  the 
time  unit  for  work  measurement  in  the  AGO. 

A Look  Around 

Having  gone  so  far,  they  thought  they’d  better 
have  a look  around  and  see  how  they  stood.  They 
wanted  to  be  very  sure  they  were  right  this  time. 
Before  investing  the  time  that  would  be  needed  to 
develop  and  install  a workable  reporting  system, 
which  at  best  would  continue  to  take  a certain 
amount  of  time  after  installation,  they  wanted  to 
be  certain  that  they  would  not  be  called  “out”  at 
home  plate  for  not  touching  all  bases  along  the  way. 

As  summarized  in  figure  1 2,  they  had — 

1.  Analyzed  the  activities  and  identified  opera- 
tions as  the  level  for  measurement. 

2.  Identified  valid  units  of  work  to  be  counted 
in  the  measurable  operations. 

3.  Identified  the  man-hour  as  the  appropriate 
unit  of  time. 

The  chart  shown  here  summarizes  those  steps  as 
carried  out  in  the  Organization  Records  Branch. 


SUMMARY  ANALYSIS 


ACTIVITIES  & OPERATIONS 

WORK  UNITS 

TIME  UNITS 

BRAN  chiefs  OFFICE 

None 

Man  Hour 

ADMIl  IISTRATIVE 

Mail  and  Messengfer 

None 

Man  Hour 

Supfly 

None 

Man  Hour 

Labcr  Force 

None 

Man  Hour 

ACCESSIONING  & PROCESSING 

Receipt  and  Checking 

A File  Drawer  Accessioned 

Man  Hour 

Palle  tizing 

A Linear  Foot  Palletized 

Man  Hour 

First  Echeion  Processing 

A Linear  Foot  Screened 

Man  Hour 

Reco  rd  Perfection 

A Linear  Foot  Perfected 

Man  Hour 

SPECikL  SERVICE 

Rout  ine  Searches 

A Case  Processed 

Man  Hour 

Spec  iai  Searches 

A Case  Processed 

Man  Hour 

CORRI  ■ SPONDENCE 

A Letter  Prepared 

Man  Hour 

Figure  12 
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You  will  see  that  the  branch  chief’s  office  is  shown 
at  the  head  of  the  list  of  activities.  For  reasons  very 
similar  to  those  given  for  the  administrative-service 
activity,  the  work  of  the  branch  chief’s  office  was 
considered  unmeasurable.  The  staff  was  small; 
its  work  highly  variable,  and  not  directly  related  in 
kind  and  amount  to  the  ordinary  work  load  of  the 
branch.  Regardless  of  variation  in  work  load,  the 
branch  would  still  have  a chief,  who  would  have  to 


have  at  least  a minimum  staff. 

Although  no  work  unit  was  assigned  to  the  chief’s 
office,  all  working  time  was  to  be  reported,  just  as  in 
the  administrative-service  activides,  so  that  there 
would  be  100-percent  dme  reporting  for  all  em- 
ployees in  the  branch.  Thereby  all  manpower  re- 
quirements for  the  branch  could  be  accounted 
for — most  in  terms  of  production  rates  and  the 
remainder  in  terms  of  man-hours  alone. 
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CHAPTER  VI.  DEVELOPING  A REPORTING  SYSTEM 


y RECORDS  FOR  COLLECTING  WORKLOAD  AND  TIME 
y INSTRUCTIONS  FOR  RECORDING  AND  REF’ORTING 
y REPORTS  FOR  TRANSMITTING  DATA 
y CONSOUDATION  AND  SUMMARY 


y ROUHNG  SYSTEM 

The  AC  O people  now  knew  what  work  they 
should  ani . could  measure,  as  well  as  why  they 
wanted  to  do  it.  They  were  confident  about  the 
terms  of  n easurement  that  they  had  chosen — the 
operation  ' /ork  units  and  the  man-hour  time  units. 
But  all  of  hat  would  do  no  good  until  they  could 
develop  a ] nechanism  for  gathering  the  actual  lime 
and  work-i  jad  facts  and  putting  them  to  work. 

Gatherii  g the  facts  meant  recording.  Putting 
them  to  w Drk,  reporting.  Simplicity  had  to  be  a 
keynote. 

Even  so,  thev  saw  that  thev  needed — 

1.  Reco  ds  and  recording  instructions  for  collect- 
ing V ork-load  and  time  information. 

2.  Repc  t forms  and  instructions  for  transmitting 
the  n corded  data. 

3.  A pn  cedure  for  consolidating  and  routing  the 
key  f iCts  up  the  line,  and  for  routing  agency- 
wide summaries  back  down. 

It  had  10  be  a give-and-take  proposition.  But 
the  basic  fi  irms  and  instructions  had  to  be  centrally 
designed,  i nd  standardized  throughout  the  agency; 
and  the  inj  iructions  had  to  be  uniformly  interpreted 
and  applie  i.  Uniformity  in  those  essentials  was  a 
“must,”  ii  order  that  {a)  the  raw  data  collected 
would  be  ' alid  and  comparable,  ( b ) the  computa- 
tions mad  ! and  the  conclusions  drawn  would  be 
equitable,  and  (c)  the  results  would  be  available 
in  a readil  usable  form  on  a timely  basis. 

Records  and  Recording  Instructions 

Because  simplicity  was  the  keynote,  the  manage- 
ment staff  working  closely  with  the  line  people  in  all 
divisions  a id  branches,  made  every  effort  to — ■ 


1.  Use  existing  records  when  possible,  even 
though  such  records  were  originally  designed 
for  other  purposes. 

2.  Eliminate  unnecessary'  records. 

3.  Maintain  records  at  a single  control  point  for 
an  operation  wherever  possible,  instead  of  hav- 
ing each  employee  maintain  an  individual 
record. 

4.  Keep  the  recording  process  simple  by  using  the 
fewest  number  of  records  to  produce  the  re- 
quired data. 

The  basic  i ecord-keeping  form  that  they  devel- 
oped (figs.  13  and  14)  had  two  parts : ( 1 ) The  daily 
work-load  time  record  for  accumulating  the  neces- 
sary quantitative  information,  and  (2)  written  in- 
structions for  the  preparation  and  maintenance  of 
the  record. 

The  form  provided  for  the  daily  entry  of  ( 1 ) the 
starting  volume  of  work  on  hand,  work  received, 
completed,  and  day-ending  balance  (fig.  13),  and 

( 2 ) the  number  of  employees  assigned,  the  amount 
of  employee  tune  expended,  leave  time  taken,  and 
man-hours  detailed  in  and  out  of  the  operation  (fig. 
14 ) . Although  in  practice  the  daily  work-load  and 
time  record  w as  a single  form,  the  two  main  parts 
are  shown  separately  here. 

The  written  instructions  accompanying  each  form 
covered  specilically:  (1)  The  definition  of  the  op- 
eration to  be  measured,  (2)  the  definition  and  de- 
scription of  the  unit  of  measure  to  be  applied,  and 

(3 ) the  method  of  counting  and  recording  the  work 
load.  Attention  was  given  to  the  need  for  all  the 
employees  to  understand  those  instructions. 

In  the  Organization  Records  Branch,  it  was  evi- 
dent that  one  basic  work-load  time  record  could  be 
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BASIC  DAILY  WORE  LOAD  TIME  RECORD 


OUTPUT  AMD  PERSONNEL  REPORT 


OPERATION 


Rece ipt  & Checking 


Palletiring 


la  t Echelon  Processing 


Perfect ing 


Routine  Searches 


Special  Searches 


Correspondence 


Mail  8s  Messenger 


Supply 


Labor  Force 


Branch  Chief’s  Office 


WORK  UNIT 


File  Drawer  Ac. 


L Ft  Palletised 


L Ft  Screened 


L Ft  Per  fected 


Case  Processed 


Case  Processed 


Letter  Prepared 


Figure  1 3 


maintained  at  the  central  control  desk  for  each  op- 
eration. That  plan  was  possible  because  a number 
of  employees  were  regularly  assigned  to  each 
operation.  The  shifting  of  personnel  from  one  op- 
eration to  another  could  thus  be  readily  controlled, 
and  adjustments  necessitated  by  the  detailing  of 
employees  among  operations  could  be  easily  re- 
corded. Work-load  and  time  entries  for  the  corre- 
spondence activity  are  shown  here  to  illustrate  the 
use  of  the  form. 

In  some  parts  of  the  AGO,  however,  it  was  clear 
that  records  would  need  to  be  maintained  by  the  in- 
dividual employees — an  adjustment  to  operating 
situations  in  which  ( 1 ) employees  divided  their  time 
among  a number  of  operations  during  the  course 
of  the  day,  and  (2)  no  central  work-control  point 
was  feasible. 

The  frequency  of  recording  would  depend  upon 
the  nature  of  the  operation.  As  a general  rule, 
daily  recording  was  expected  to  be  adequate.  But 
in  some  cases  the  recording  of  time,  work  load,  or 


both  would  have  to  be  done  at  more  frequent  inter- 
vals. If  operations  wxre  short  and  employees  were 
shifted  frequently  from  one  operation  to  another, 
the  frequency  of  recording  generally  would  need  to 
be  increased  to  obtain  accurate  and  reliable  results. 

Reports  and  Reporting  Instructions 

With  the  mechanics  set  up  for  recording  work 
load  and  time  data,  some  means  of  consolidating  and 
reporting  the  information  had  to  be  established. 
This  required  the  development  of  an  adequate  re- 
port form  and  instructions  for  reporting. 

The  report  form  that  was  designed  (fig.  15 ) could 
be  readily  filled  out  from  the  prescribed  records. 
Care  was  taken  to  make  the  instructions  for  pre- 
paring the  report  both  clear  and  complete. 

The  content  of  the  form  was  governed  by  the 
needs  of  management  at  levels  having  responsibility 
for  a broader  area  of  w'ork  than  that  of  the  imme- 
diate supervisor  who  maintained  the  basic  records. 
In  some  instances,  the  detail  required  at  the  oper- 
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ating  level  A'as  not  needed  by  the  higher  levels. 
Only  such  a 2ta  were  included  as  would  serve  a use- 
ful  purpose  as  the  report  moved  upward  through 
the  organize  tion. 

The  desi  ^n  of  the  summary  report  form  in- 
cluded— ■ 

1 . A repc  rt  number  or  symbol ; 

2.  Space  :or  the  name  of  the  bureau,  branch,  and 
sectior  using  the  form ; 

3.  A shot : descriptive  title  of  the  report; 

4.  Colun  n headings  and  stubs  which  were  clearly 
titled  ind  numbered  for  cross  reference  with 
the  ini  tructions; 

5.  Space  for  entering  the  time  period  covered  and 
name  Df  the  activity  or  operations  measured; 
and 

6.  Space  for  work-load  and  time  data  for  each 
activit  / or  operation. 


Consolidation  and  Routing  Procedure 

The  development  of  a plan  for  consolidating  and 
routing  the  resulting  facts  was  the  final  step  in  the 
creation  of  an  integrated  record-keeping  and  re- 
porting system. 

In  the  submission  and  use  of  the  reports,  time  was 
of  the  essence,  for  the  work-measurement  data  were 
intended  to  ser^'e  as  a basis  for  management  decision 
and  action.  It  was,  therefore,  necessary^  that  the 
routing  plan  should — - 

1.  Establish  deadlines  for  reporting; 

2.  Prescribe  the  channels  for  transmitting  the 
reports  from  the  operating  level  upward 
through  the  organization,  and 

3.  Systematize  the  movement  of  summary  data 
back  to  the  operating  levels. 

As  already  shown,  the  supervisors  in  the  Organi- 
zation Records  Branch  were  to  maintain  daily 
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records  of  work  load  and  man-hours.  Those  daily 
records  were  to  be  consolidated  and  summarized 
each  week  and  routed  to  the  branch  chief.  The 
branch  office  was  to  review  the  reports,  compare 
current  with  past  performance,  have  the  time  records 
verified  against  official  time  and  attendance  records, 
and  spot  check  the  validity  of  the  work-load 
statistics.  (See  fig.  16.) 

Within  3 days  after  the  end  of  the  reporting 
week,  a consolidated  summary  report  for  the  branch 
was  to  reach  the  commanding  officer  of  the  Records 
Administration  Center.  There  the  reports  from 
the  various  branches  were  to  be  consolidated  for 
local  analysis  and  for  submission  to  the  Manage- 
ment Division  of  the  Office  of  The  Adjutant  General. 
Consolidated  reports  would  be  due  in  that  office 
by  the  fifth  day  after  the  end  of  the  reporting  period. 

The  Management  Division  made  plans  for 
thoroughly  analyzing  the  summary  reports  of  all 
activities  of  the  Office  of  The  Adjutant  General  and 
summarizing  them  by  means  of  text,  tables,  and 
charts.  First  a master  tabular  summary  would  be 
made  for  each  operation.  Next,  a graphic  pres- 
entation would  be  devised  to  trace  the  performance 
of  an  operation  on  a time-trend  basis. 

A brief  narrative  report  would  be  prepared  every' 
2 weeks  to  highlight  and  interpret  important  de- 


velopments in  performance  and  work  load  for  The 
Adjutant  General.  That  biweekly  report,  generally 
supplemented  by  tabl^  and  charts,  would  reach  The 
Adjutant  General  within  5 days  after  the  arrival  of 
the  second  week’s  summary  data  in  the  Management 
Division. 

Copies  of  both  the  brief  narrative  and  supporting 
charts  would  be  distributed  to  division  and  branch 
chiefs  so  that  they  and  their  employees  could  be 
informed  about  the  highlights  of  production.  The 
report  would  contain  references  to  areas  of  out- 
standing performance  as  well  as  to  areas  operating 
below  satisfactory'  limits. 
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k-measurement  data  would  be  consoli- 
1 level,  the  reports  would  provide  the 
at  that  le\'cl  with  a current  picture 
of  the  office  of  The  Adjutant  General 
nd  enable  the  people  at  the  operating 
heir  own  role  in  the  broader  picture, 
n for  the  difference  in  reporting  fre- 
kly  reporting  by  the  operator  and  bi- 
yv  by  The  Adjutant  General)  was  to 
riy  the  principle  that  responsibility  for 
facts  and  taking  localized  action  rested 
'ating  chiefs. 


Pilot  Instcllation 

About  6 ^ ;eeks  of  hard  work  had  been  required 
to  do  the  g :neral  orientation,  select  the  level  for 
measuremen select  the  right  work  and  time  units, 
and  develop  a reporting  system. 


Despite  that  amount  of  care  and  attention,  how- 
ever, the  management  staff  felt  that  the  final 
agency-wide  installation  should  be  preceded  by  a 
4-week  test  run  in  the  Organization  Records  Branch. 

This  trial  period  gave  staff  an  opportunity  to 
eliminate  “bugs’’  in  the  mechanics  of  the  system — 
recording,  reporting,  and  tabulating.  Also,  even 
though  operating  personnel  and  officials  of  the 
center  had  worked  closely  with  the  work-measure- 
ment analysts  in  the  development  of  the  system, 
they  were  given  the  opportunity  to  review  the  re- 
porting system  and  discuss  plans  for  its  final  instal- 
lation and  use. 

In  retrospect,  that  step,  with  the  precedent  it  set 
for  continuing  review  of  the  system  as  operating 
conditions  changed,  appears  to  have  been  a major 
influence  on  the  success  of  the  system. 
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CHAPTER  VII.  ESTABLISHING  STANDARDS 


rh  PRODUCTION  RATE  ATTAINABLE 
r^~l  OPERATING  DIFFERENCES  CONSIDERED 
FREQUENT  CHANGE  NOT  EXPECTED 
r^n  EQUITABLE  AS  BASIS  OF  COMPARISON 


From  the  beginning  the  work-measurement  re- 
ports began  to  serve  their  purpose  in  day-to-day 
supervision,  programming  and  scheduling,  budget- 
ing, and  management  improvement  (as  explained 
in  the  next  chapter). 

But  to  increase  and  sharpen  the  usefulness  of  the 
data,  the  management  staff,  still  working  closely 
with  the  line  people,  now  focused  on  another  phase 
in  the  development  of  the  work-measurement  system. 
That  phase — the  establishment  of  standards — was 
aimed  at: 

1.  Facilitating  the  analysis  of  the  work-measure- 
ment data  for  management  control,  budgeting, 
and  management  improvement, 

2.  Assisting  in  comparative  studies  of  perform- 
ance, and 

3.  Providing  goals  or  incentives. 

The  AGO  felt  that  the  development  of  sound 
standards  would  have  to  be  a long-range  objective, 
and  that  caution  was  necessar)’.  A bad  standard 
can  be  far  worse  than  none.  Therefore,  the 
analysts  wanted  to  get  complete  agreement  on 
criteria  for  judging  any  rate  proposed  as  a standard, 
they  wanted  to  resolve  any  confusion  that  existed 
concerning  methods  of  setting  standards , and  they 
wanted  to  make  no  mistake  in  choosing  the  best 
method  for  developing  standards  from  statistical 
work-measurement  records  such  as  they  had  now 
installed. 

The  Criteria  for  Judging  Standards 

Here  are  the  conditions  which,  after  considerable 
thought  and  discussion,  the  analysts  and  operating 
people  agreed  any  work-output  standard  should 

meet — 


1.  Attainability.  Any  rate  set  as  a basis  for 
comparison  (whether  an  adjusted  norm  or  an 
ultimate  standard ) should  be  attainable.  Any 
normal  group  of  workers,  under  adequate 
working  conditions,  should  be  able  to  equal  the 
rate  with  reasonable  effort. 

2.  Applicability.  The  standard  should  be  ap- 
plicable to  the  peculiar  operating  differences 
which  may  exist  among  seemingly  identical  in- 
stallations. While  undesired  variables  in  the 
work  itself  should  be  eliminated,  it  is  not 
always  possible  to  achieve  a high  degree  of  uni- 
formity. This  may  result  in  the  setting  of  sev- 
eral standards  for  similar  installations,  depend- 
ing on  the  degree  of  comparability  which  exists 
among  any  group  of  them.  As  long  as  signifi- 
cant differences  in  operating  practice  or  work- 
ing conditions  are  justifiable,  differences  in 
production  rate  are  often  justifiable  also.  Even 
as  tentative  production  goals  give  way  to  true 
standards  it  is  necessary  to  recognize  those 
justifiable  operating  differences.  Therefore, 
more  than  one  standard  may  be  established  for 
an  operation  if  the  differences  are  of  enough 
significance. 

3.  Permanence.  By  their  very  nature  standards 
cannot  be  subject  to  casual  change.  Once 
established,  production  standards  should 
change  only  as  operating  conditions  them- 
selves change.  A real  standard,  therefore, 
must  reflect  management’s  considered  judg- 
ment, as  well  as  the  attainment  of  some  degree 
of  work  standardization.  Even  a tentative 
rate  or  norm  used  in  lieu  of  a standard  (pend- 
ing improvements  in  job  methods)  should  be 
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set  ca  'efully  enough  that  it  can  be  defended 
and  a oplied  long  enough  for  a fair  trial. 

4.  Equit  ibility.  Any  rate  set — and  most  espe- 
cially the  production  standard — should  be  an 
equit  .ble  basis  for  comparison.  The  differ- 
ences in  deviation  from  the  standard  rate,  by 
differ  mt  groups  doing  the  same  work  or  by 
the  s.  me  group  at  different  times,  should  re- 
flect rue  differences  in  effort,  ability,  or  the 
quali  y of  super\*ision. 

So  that  hose  conditions  could  be  met,  steps  had 
to  be  taker  in  some  instances  to — 

1.  Leve  out  the  peaks  and  valleys  of  production 
resul  ing  from  seasonal  factors  and  other  in- 
terna and  external  influences,  where  such 
facto 's  were  controllable. 

2.  Assu  e proper  balance  between  work  load  and 
work  force  at  the  work  stations. 

3.  Estal  lish  desirable  work-scheduling  practices. 

4.  Mak;  needed  changes  in  organization  and 
work  methods,  and  verify  the  effect  of  such 
impi  )vements  on  rates  of  output,  b(*fore 
stan<  ard  rates  are  set. 

Those  s eps,  how'ever,  represented  improvements 
that  had  :o  be  brought  about  over  a continuing 
period  of  ime.  The  attempt  to  set  standards  em- 
phasized 1 he  need  for  such  improvements,  and  the 
making  oi  improvements  brought  the  need  for  fur- 
ther revisi  >ns  in  the  standards.  It  was  a continuous 
cvcle. 

The  Mefhods  of  Settins  Standards 

The  A jO  management  people  were  not  espe- 
cially suq  rised  to  find  rather  widespread  confusion 
about  rat  -setting  methods;  but  they  wanted  to  be 
sure  that  aiisunderstanding  would  not  hamper  the 
developm  :nt  of  standards.  They  wanted  all  con- 
cerned to  understand,  for  example,  that  lime  study 
is  not  ne<  essarily  stop-watch  study,  just  as  method 
study  is  nt  t necessarily  motion  study. 

Reviev  ing  all  the  rate-setting  practices  they  had 
heard  of,  and  all  the  different  names  that  different 
people  a]  plied  to  those  practices,  they  concluded 
that  the  principal  rate-setting  methods  could  be 
lumped  i nder  three  headings: 

1.  Pre  isely  engineered,  or  stop-watch,  stand- 
ard ; 

2.  Sut  jective  standards,  and 

3.  Sta  istical  work-measurement  standards. 


Precisely  Engineered  Standards 

In  developing  engineered  standards  an  individual 
job  or  operation  is  analyzed;  its  elemental  motions 
identified,  needless  ones  eliminated,  others  recom- 
bined as  appropriate;  tools,  equipment,  w'ork-place 
lay-out,  and  work  flow  are  standardized.  After 
standardization,  the  job  is  time-studied  in  detail 
as  performed  by  a worker  considered  to  be  of  at 
least  average  ability. 

By  accumulating  the  time  readings  for  all  ele- 
ments of  the  jc>b,  allowing  for  fatigue  and  other  delay 
factors,  and  applying  a “leveling”  factor  to  com- 
pensate for  abnormal  skill  or  effort  on  the  part  of  the 
worker,  a rate  is  derived  which  becomes  the  stand- 
ard for  all  w<*rkers  performing  the  same  operation 

under  standaid  conditions. 

That,  in  general,  is  the  method  used  for  many 
routine,  repetitive,  large-volume  operations.  As  a 
regular  device  for  measuring  output  and  setting 
standards,  its  usefulness  (in  relation  to  the  cost  of 
using  it)  diminishes  as  the  w'ork  to  be  measured  be- 
comes less  routine  and  as  the  number  of  workers 
doing  identical  work  decreases. 

A variation  of  that  approach  is  known  as  setting 
svnthetic  standards.  Synthetic  standards  often  are 
useful  where  jobs,  although  not  alike  in  whole,  are 
made  up  of  clifferent  combinations  of  standard  ele- 
ments (or  standard  tasks 

For  example,  time-study  data  accumulated  over 
a long  period  for  various  standardized  operations  on 
certain  standard  machines,  processing  specified  ma- 
terials, can  be  used  in  connection  with  standard 
tables  of  mat  hine  speeds  to  “build  up  a rate  e\  en 
in  advance  ol  setting  up  a job. 

Only  a relatively  small  part  of  the  work  of  Gov- 
ernment, however,  lends  itself  to  rigid  standardiza- 
tion or  to  time  and  motion  study  as  a basis  for  set- 
ting standard  rates  of  output. 

Used  selectively,  nevertheless,  time  and  motion 
study  can  be  valuable  in  tw'O  ways : 

1.  In  setting  standards  for  the  few  large-scale 
repetitive  operations  that  can  be  highly  stand- 
ardized over  a wide  area,  and 

2.  In  analyzing  and  simplifying  otherwise  com- 
plex or  troublesome  procedures. 

It  must  b(  noted  also  that  time  and  motion  study 
is  not  a technique  of  work  measurement  apart  from 
and  in  competition  with  statistical  work  measure- 
ment; rather  it  complements  the  statistical  method. 
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Subjective  Standards 

Subjective  judgment  enters,  to  some  extent,  in 
the  setting  of  work  standards  by  any  method.  In 
contrast  to  the  precisely  engineered  standard  based 
on  time  and  motion  study,  however,  there  are  vari- 
ous rule-of-thumb  standards  based  only  upon  the 
experience  and  opinion  of  individual  supervisors. 

Sometimes  such  “standards”  are  better  than  none 
at  all.  Even  when  the  supervisor  makes  an  accu- 
rate guess,  however,  he  has  no  basis  on  which  to 
explain  and  justify  it,  and  the  general  disagreement 
that  results  may  more  than  offset  any  value  that  the 

standard  might  have  had. 

Quite  often  production  records  exist  which  are 
not  based  on  the  kind  of  work  and  time  units  that 
are  needed  for  work-measurement  purposes.  Such 
records,  nevertheless,  may  offer  quantitative  infor- 
mation good  enough  to  improve  the  subjective 
estimates  that  are  being  used  as  standards^ 

In  lieu  of  existing  records,  simple  work  counts 
also  are  sometimes  used  as  a means  of  taking  some 
of  the  guesswork  out  of  the  subjective  approach. 

The  standards  established  by  those  methods  can 
be  set  quickly;  but  that  ver>'  fact  is  one  of  the  main 
arguments  against  their  use,  for  there  may  be  con- 
siderable disagreement  concerning  the  standards’ 
applicability,  equitability,  and  accuracy. 

Statistical  Work  Measurement  Standards 

Going  beyond  the  subjective  approach,  but  not 
to  the  detailed  precision  of  engineered  standards,  is 
the  statistical  method  dealt  with  in  this  case  study. 

The  statistical  work  measurement  standard  com- 
bines sound  statistical  experience  and  analysis  with 
the  considered  judgment  of  management,  to  arrive 
at  reliable  standards  that  are  attainable,  applicable, 
relatively  permanent,  and  equitable. 

The  statistical  method  is  more  flexible  than  the 
stop-watch  method.  It  can  be  applied  at  different 
levels  of  work  and  in  the  presence  of  varying  (but 
certainly  not  unlimited)  degrees  of  work  standard- 
ization. 

As  already  suggested,  however,  the  stop-watch 
method  (time  and  motion  study)  and  the  statistical 
approach  often  are  ideally  used  in  combination. 
For  example,  the  stop-watch  can  be  useful  in  simpli- 
fying some  of  the  tasks  in  an  operation,  even  though 
the  operation  as  a whole  cannot  be  standardized. 
In  other  instances,  some  operations  may  be  stand- 
ardized and  rated  by  the  stop-watch  method,  even 
though  other  operations  in  the  same  activity  (hence 


the  efficiency  of  the  activity  as  a whole)  can  only 
be  measured  statistically. 

At  any  rate,  the  AGO  people  were  satisfied  that 
the  simple,  statistical  reporting  system  that  they  had 
installed  would  be  a satisfactory  basis  for  production 
standards,  provided  the  criteria  that  had  been  agreed 
upon  were  carefully  followed. 

Developing  Standards  from  Work 
Measurement  Records 

Before  the  AGO  could  set  production  standards, 
it  would  have  to  accumulate  information  on  existing 
rates  of  output,  analyze  that  information,  decide 
what  variations  in  production  method  should  be 
ironed  out,  and  then  gather  and  analyze  more  rate 
data  as  production  methods  were  altered. 

Production  Rates 

As  the  work-measurement  reports  came  in,  the 
analysts  related  the  work  completed  and  the  time 
consumed,  in  order  to  arrive  at  so-called  ‘ work 
measurement  ratios,”  or  production  rates,  which 
served  a dual  purpose — (1)  immediate  use  as  a 
tool  for  management  and  (2)  a base  for  establish- 
ing production  standards  at  some  future  date. 

The  production  rates  could  be  expressed  in  either 
of  two  ways : 

1 . Number  of  work  units  produced  per  man-hour 
{ as  four  cases  per  man-hour ) , or 

2.  Number  of  man-hours  expended  per  work  unit 
(as  0.25  man-hours  per  case) . 

The  chief  consideration  in  deciding  which  way 
to  expre.ss  any  gi\'en  rate  was  its  understandability  to 
those  who  would  use  it.  For  example,  a production 
rate  of  0.10  cases  processed  per  man-hour  might  be 
more  easily  understood  if  expressed  inversely  as  10 
man-hours  per  case. 

During  the  first  few  months,  the  staff  concerned 
itself  principally  with  an  examination  of  the  causes 
of  variations  in  rates  for  like  operations  performed 
at  different  locations  and  the  causes  of  fluctuations 
occurring  over  a number  of  biweekly  periods  for  the 
same  operation  at  the  same  location.  Examination 
revealed  that  the  variations  and  fluctuations  resulted 
mainly  from  these  causes — 

1,  Errors  in  reporting.  Errors  that  were  the  re- 
sult of  ambiguous  definitions  or  instructions 
had  to  be  corrected  as  quickly  as  possible  to 
prevent  the  reporting  of  meaningless  data. 
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2.  Vary  ‘ng  work  methods.  Different  super\'isors 
had  devised  different  working  procedures. 
The  differences  affected  production  rates. 
Man  igcment  wanted  to  encourage  innovation 
and  xperimentation;  but  when  varying  work 
meth  jds  made  significant  differences  among 
oper.  tions  that  were  subject  to  the  same  stand- 
ard, ' ither  the  better  method  had  to  be  adopted 
unife  rmly  or  the  standard  rate  set  aside. 

3.  Diffe'^ent  working  conditions.  Where  dif- 
feren  :es  in  office  lay-out,  plant  facilities, 
calib  :r  of  personnel,  employee  morale,  or  in 
agen  y clientele  were  found  to  have  a pro- 
noun :ed  effect  upon  production,  corrective 
actio  \ was  necessary  before  a common  stand- 
ard c Duld  be  applied. 

4.  Diffe  ‘cnt  quality  standards.  Some  super- 
visor were  found  to  be  requiring  higher 
quali  :y  than  others,  for  a similar  operation. 
One  supervisor,  for  example  insisted  upon 
100-]'crcent  inspection  of  outgoing  form  let- 
ters, A'hile  another  achieved  a higher  rate  of 
outp  It  by  requiring  only  sampling  inspection. 
It  w;  s up  to  management  to  decide  where  the 
balai  ce  between  high  production  and  high 
quali  ;y  should  fall.  Uniform  standards  of 
quali  ;y  are  basic  to  uniform  standards  of 
outp'  it. 

Conside  ing  the  variations  and  fluctuations  in  the 
early  prod  action  rates  reported,  what  significance 
could  be  a tached  to  them?  Were  such  rates  a suit- 
able basis  1 >r  establishing  standards? 

The  pro  luction  rate  for  one  operation  was  plotted 
on  a biwee  Jy  basis  for  several  reporting  periods  ( fig. 
17).  Dm  ing  the  first  four  periods,  the  production 

EARLY  R -SUITS  - WHAT  DO  THEY  MEAN  ? 


rate  leveled  off.  A production  standard  might  have 
been  set  at  the  end  of  the  four  periods.  That  such 
a decision  would  have  been  unsound  is  evident  from 
the  fact  that  in  the  following  weeks  the  production 
rate  soared  upward,  illustrating  very  graphically  the 
need  for  great  care  before  setting  a pennanent  meas- 
ure. It  is  reemphasized  here,  because  any  prema- 
ture attempt  to  fix  hard  and  fast  standards  can  wreck 
an  otherwise  good  work-measurement  system. 

Production  Norms 

As  actual  production  rates  were  accumulated  and 
steps  were  taken  to  reduce  the  controllable  variations 
in  procedures  and  working  conditions,  the  actual 
rates  were  supplemented  by  “production  norms.” 
The  producti(»n  norms — adjusted  as  appropriate  on 
the  basis  of  actual  production  experience  and  a 
knowledge  of  operating  conditions — could  serve  as 
tentative  bem  h marks,  or  interim  yardsticks,  pend- 
ing the  establishment  of  production  standards. 
That  use  of  the  norms  provided  a trial-and-crror 
stimulus  to  the  improvement  and  standardization  of 
work  methods  and  the  development  of  standard  pro- 
duction rates. 

For  e.\ample,  a tentative  “standard,”  based  on  the 
production  norm,  was  set  for  one  operation  after  the 
production  rates  had  appeared  to  level  off  for  a num- 
ber of  months,  as  shown  in  fig.  18.  I'hc  rate  of  1 .7 
work  units  p<  r man-hour  appeared  to  be  a sound 
measure  as  long  as  work  intake  and  backlog  re- 
mained fairly  level.  The  operation  appeared  to  be 
under  control.  Consequently,  no  special  manage- 
ment attention  was  given  to  it.  A sudden  increase 
in  intake,  however,  resulted  in  a large  increase  in 
backlog.  The  production  rate  responded  imme- 
diately to  the  increased  work  load,  and  the  rate 
of  1.7  units  per  man-hour  became  obviously 
inapplicable. 

In  the  light  of  the  new  conditions,  the  process  of 
setting  a “standard”  had  to  be  repeated,  with  pro- 
duction expeiience  leading  to  a production  norm 
and  finally  to  an  actual  production  standard. 

Production  Standards 

After  going  through  the  period  of  accumulating 
production-race  data,  making  necessary  improve- 
ments in  opei  ating  conditions,  and  experimenting 
with  norms  and  tentative  standards,  the  AGO 
people  were  ready  to  screen  the  findings  and  estab- 
lish final  standards  where  appropriate. 

Based  on  work-measurement  data,  then,  what 
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Figure  1 8 


rate  of  production  should  be  selected  as  the  stand- 
ard? To  what  extent  should  the  standard  be  a 
“target  rate”?  Those  are  among  the  questions  that 
had  to  be  decided.  Management  had  to  establish 
an  understandable  policy  on  how  the  standards  were 
to  be  set  and  what  they  were  to  mean. 

To  illustrate  the  possibilities,  an  array  of  pro- 
duction rates  for  one  operation  is  shown  in  figure  19. 
Some  of  the  people  recommended  that  the  median 
be  taken  as  the  standard;  but  the  median  appeared 
too  low,  since  (by  definition)  half  of  the  rates  were 
already  abov'e  it,  and  one  rate  w*as  se\eral  times 
greater.  Others  favored  the  average;  but  it  didn’t 
provide  the  necessary  incentive  factor  either. 
Several  rates  were  almost  double. 

More  common  than  the  median  or  the  average, 
for  the  purpose,  is  the  upper-quartile.  That  rate 
would  provide  an  incentive  factor;  and  yet  it 
seemed  attainable,  for  25  percent  of  the  production 
rates  were  already  above  it. 


Other  factor,  however,  had  to  be  taken  into  ac- 
count. In  this  instance,  the  concentration  of  high 
production  rates  at  the  top  of  the  array  represented 
recent  production  under  improved  work  methods. 
Judgment  w^as  necessaiy,  therefore,  to  determine  the 
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rate  at  v hich  production  could  be  expected  to  con- 
tinue as  L result  of  the  new  methods. 

Exper  ence  in  the  following  year  proved  the  cor- 
rectness )f  that  appraisal.  It  proved  also  that  a 
formula  for  the  setting  of  a standard  is  best  used 
only  as  a ^uide.  Each  standard  must  be  established 
on  its  ow  1 merits  and  in  terms  of  the  characteristics 
of  the  op  oration  for  which  the  standard  is  being  set. 

The  st  indard  must  be  set  high  enough  to  provide 
a goal  tc  be  reached;  yet  there  must  be  assurance 
that  the  j ;oal  can  be  reached.  It  must  be  based  on 
reliable  s ad  adequate  experience  data.  It  must  be 
realistic  i i terms  of  special  operating  problems  and 
seasonal  vork-load  fluctuations;  and  implicit  in  the 
standard  must  be  a set  of  minimum  quality  require- 


ments. 

Production  standards^  it  was  recognized,  were 
means  to  improved  management,  and  not  ends  in 
themselves.  They  serve  as  guides  against  which 
to  appraise  performance.  By  watching  deviations 
from  those  guides,  problem  areas  are  identified,  and 
attention  is  focused  on  the  areas  in  need  of  further 
study. 

Once  the  problem  areas  are  identified,  manage- 
ment improvement  techniques  can  be  applied  to 
obtain  increased  productivity  and  better  utilization 
of  resources.  In  addition,  standards  may  serve  as 
incentives,  ijidicating  the  level  of  output  expected 
from  the  investment  of  a specified  amount  of  man- 
power. 
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CHAPTER  VIII.  USING  WORK-MEASUREMENT  DATA 


r~l  MANAGEMENT 
I I PROGRAMMING 

I i BUDGETING 

Once  The  Adjutant  General’s  work-measurement 
system  was  properly  installed,  its  success  depended 
upon  the  use  made  of  it  at  the  various  levels  of  man- 
agement. Use,  however,  had  been  the  major  con- 
sideration throughout  its  development.  As  the  level 
for  measurement,  the  work  unit,  and  the  time  unit 
had  been  selected,  and  the  reporting  plan  developed, 
the  needs  of  the  super\^isors,  branch  chiefs,  division 
heads,  and  The  Adjutant  General  had  been  con- 
tinuously appraised  and  the  system  adapted  ac- 
cordingly. 

All  in  all,  work  measurement  formed  a sound  ad- 
ministrative reporting  system  by  which  key  people 
at  various  levels  of  management  could  obtain  ac- 
curate, current,  brief,  and  pertinent  data  from  which 
to  make  more  reliable  decisions  in  administering  the 
business  of  the  AGO.  Let  s look  at  some  of  the 
ways  in  which  the  system  made  that  kind  of  con- 
tribution through  management  improvement,  pro- 
gramming and  scheduling,  and  budgeting. 

Management  Improvement 

Work  measurement  in  the  AGO  became  one 
means  of  regularly  reviewing  and  appraising  operat- 
ing and  management  practices. 

By  providing  accurate  and  reliable  data  concern- 
ing performance  and  work  load,  the  AGO  work- 
measurement  system  highlighted  the  areas  in  need 
of  study  by  the  organization  and  methods  office  and 
the  personnel  office.  In  addition,  continued  ob- 
servation of  the  work-measurement  data  showed  the 
effect  of  actions  taken.  The  data  pointed  up  be- 
fore-and-after  effects  of  procedural,  organizational, 
lay-out  and  other  related  changes,  and  the  effect 
* of  personnel  actions  such  as  training,  counselling, 
recruitment,  or  placement. 


IMPROVEMENT 
AND  SCHEDULING 


Improvements  by  the  Sopervisor 

In  one  instance  a supervisor  had  set  a tentatixe 
standard  for  his  operation  after  observing  the  pro- 
duction rates  of  the  various  workers  (fig.  20).  He 
went  on,  however,  to  find  out  why  the  output  of 
some  workers  was  appreciably  lower  than  that  of 
the  others.  Calling  for  help  from  the  management 
technicians  as  needed,  he  improved  the  methods 
and  conditions  of  work.  Then,  in  view  of  con- 
tinued performance  above  the  level  of  the  old 
standard,  the  supervisor  raised  the  standard  to  a 
higher  level  consistent  with  the  increased  produc- 
tion rates. 

The  standard  set  by  the  supervisor  for  his  opera- 
tion might  have  been  above  the  production  norm 
or  standard  acceptable  to  top  management  for  all 
operations  of  a given  class,  but  the  higher  standard 
in  this  instance  was  his  own  working  tool.  He 
applied  it  within  his  own  shop  as  a continuing  in- 
centive for  his  particular  group. 

Let’s  look  a httle  more  closely  at  another  example 
(fig.  21).  The  backlog  of  the  “Veterans’  Admin- 
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istration  operation”  in  the  Officer  Personnel  Infor- 
mation section  had  risen  to  20,491  cases  as  of 
January  1947,  and  the  trend  was  toward  an  even 
greater  I acklog.  The  organization  was  faced  with 
the  imn  ediate  problem  of  reducing  that  backlog 
and  offs  :tdng  the  trend.  What  action  should  be 
taken? 

The  \\  Drk-measurement  system  provided  manage- 
ment wi  h a comprehensive  picture  of  the  backlog, 
intake,  o itput,  and  number  of  employees  engaged  in 
the  oper  ition.  Similar  information  was  available 
for  relat  ;d  operations.  By  analysis  of  such  data, 
manager  rent  took  three  specific  steps : 

1.  Te  nporarily  increased  the  number  of  em- 
plo  *ees  on  the  Veterans’  Administration  opera- 
tioj .,  taking  people  from  operations  with  de- 
cre  tsing  work  loads; 

2.  Ass  gned  analysts  to  examine  the  problem  and 
de%  ise  methods  for  handling  the  increased 
wo  k volume; 

3.  Ass  gned  employees  with  the  proper  skills  to 
per  orm  the  new  procedure,  and  developed 
tra.  aing  aids  for  employees  assigned. 


With  that  attack  on  the  problem,  the  backlog  of 
Veterans’  Administration  cases  was  reduced  to 
1,722  by  July  1947.  Analysis  of  work-measure- 
ment data,  thus,  had  helped  management  to: 

1 . Recognize  the  problem; 

2.  Determine  the  course  of  action  to  be  taken ; 

3.  Appraise  the  effect  of  the  action;  and 

4.  Maintain  control  over  the  problem  until  the 
operation  was  on  a current  basis. 

As  the  work  load  decreased,  the  extra  employees 
were  gradu.dly  withdrawn  and  assigned  to  other 
operations. 

Figure  22  represents  a further  example  of  the  role 
of  work  measurement  in  solving  management 
problems. 

The  emphasis  here  is  on  the  timely  personnel 
action  taken  as  a result  of  indicators  provided  by 
work-measurement. 

New  procedures  had  been  introduced  to  reduce 
backlogs;  but,  instead,  employee  productivity  de- 
creased because,  as  the  analysts  discovered,  the  new 
procedures  were  not  well  understood.  The  super- 
visor immediately  called  for  help  in  providing  special 
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training,  the  success  of  which  is  demonstrated  by  the 
increase  in  productivity. 

The  Branch  Chief 

Not  only  the  superv'isor,  but  his  branch  chief  as 
well  could  apply  work-measurement  data  in  detect- 
ing the  need  for  improved  operations.  In  fact,  as 
the  reports  came  to  the  branch  chief  from  the  various 
operations  (under  different  supervisors)  he  could 
draw  comparisons  which  the  individual  supervisors 
were  not  in  position  to  make. 

The  branch  chief’s  evaluation  often  took  two 

forms: 

1.  A time-trend  analysis  of  an  operation;  and 

2.  Comparison  of  production  rates  (perform- 
ance) for  the  same  operation  performed  by 
several  comparable  organizational  units  within 
the  branch  over  the  same  time  period. 

Branch-office  use  of  the  data  in  comparing  similar 
operations  of  different  sections  or  groups  is  illus- 
trated by  figure  23.  Seven  organizational  units 
were  performing  comparable  operations — “rec- 
ords,” “verification  and  pay,”  “change  of  officer 


records,”  “statements  of  service,”  and  “where- 
abouts.” 

Despite  comparability  in  procedures  and  uni- 
formity of  definition,  there  were  sharp  differences 
in  the  production  rates  of  the  different  groups.  For 
example,  in  the  “change  of  officer  records,”  unit  A 
took  almost  twice  as  long  as  unit  B to  produce  a 
single  finished  unit  of  work.  There  may,  however, 
be  verv'  justifiable  reasons  for  difference  in  per- 
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training,  the  success  of  which  is  demonstrated  by  the 
increase  in  productivity. 

The  Branch  Chief 

Not  only  the  super\'isor,  but  his  branch  chief  as 
well  could  apply  work-measurement  data  in  detect- 
ing the  need  for  improved  operations.  In  fact,  as 
the  reports  came  to  the  branch  chief  from  the  various 
operations  (under  diflercnt  super\isors)  he  could 
draw  comparisons  which  the  individual  super\*isors 
were  not  in  position  to  make. 

The  branch  chief's  evaluation  often  took  two 
forms: 

1.  A time-trend  analysis  of  an  operation;  and 

2.  Comparison  of  production  rates  (perform- 
ance) for  the  same  operation  performed  by 
several  comparable  organizational  units  within 
the  branch  over  the  same  time  period. 

Branch-ofiice  use  of  the  data  in  comparing  similar 
operations  of  different  sections  or  groups  is  illus- 
trated by  figure  23.  Seven  organizational  units 
were  performing  comparable  operations — “rcc- 


records,”  “statements  of  ser\'ice,"  and  “where- 
abouts.” 

Despite  comparability  in  procedures  and  uni- 
formity of  definition,  there  were  sharp  differences 
in  the  production  rates  of  the  different  groups.  For 
example,  in  the  “change  of  officer  records,”  unit  A 
took  almost  twice  as  long  as  unit  B to  produce  a 
single  finished  unit  of  work.  There  may,  however, 
be  \'cry  justifiable  reasons  for  difference  in  per- 
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cration'’  in  the  Officer  Personnel  Infor- 
:tion  had  risen  to  20,491  cases  as  of 
47,  and  the  trend  was  toward  an  even 
klog.  I'hc  organization  was  faced  with 
iate  problem  of  reducing  that  backlog 
ng  the  trend.  What  action  should  be 

i-measurement  system  provided  manage- 
a comprehensive  picture  of  the  backlog, 
)ut,  and  number  of  employees  engaged  in 
on.  Similar  information  was  available 
operations.  By  analysis  of  such  data. 
It  took  three  specific  steps: 

lorarily  increased  the  number  of  cm- 
's on  the  Veterans’  Administration  opera- 
taking  people  from  operations  with  de- 
ng  work  loads ; 

led  analysts  to  examine  the  problem  and 
• methods  for  handling  the  incre;iscd 
volume; 

led  employees  with  the  proper  skills  to 
■m  the  new  procedure,  and  developed 
ng  aids  for  employees  assigned. 


With  that  attack  on  the  problem,  the  backlog  of 
Veterans’  Administration  cases  was  reduced  to 
1,722  by  Jul)  1947.  Analysis  of  work-measure- 
ment data,  thus,  had  helped  management  to: 

1.  Recognize  the  problem; 

2.  Determine  the  course  of  action  to  be  taken ; 

3.  Appraise  the  effect  of  the  action;  and 

4.  Maintain  control  over  the  problem  until  the 
operation  w'as  on  a current  basis. 

.As  the  work  load  decreased,  the  extra  employees 
were  gradually  withdrawn  and  assigned  to  other 
operations. 

Figure  22  represents  a further  example  of  the  role 
of  work  me.isurement  in  solving  management 
problems. 

The  emphasis  here  is  on  the  timely  personnel 
action  taken  ;is  a result  of  indicators  provided  by 
work-measurement. 

New  procctlures  had  been  introduced  to  reduce 
backlogs;  but,  instead,  employee  productivity  de- 
creased because,  as  the  analysts  discovered,  the  new 
procedures  were  not  well  understood.  The  super- 
visor immediately  called  for  help  in  providing  special 
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The  “Veteran  Administration’^ 
operation  backlog  was  reduced  from 
20,491  cases  as  of  Jan  47  to  1,722 
cases  as  of  11  July  47.  The  reduc- 
tion in  backlog  of  this  critical  opera- 
tion can'be  attributed  to  the  imple- 
mentation of  improved  procedures, 
training  of  personnel,  increased  in- 
dividual productivity,  and  the  assign- 
ment of  additional  personnel  for  this 
operation.  This  operation  is  at  pres- 
ent on  a current  basis. 


formance,  and  management  must  be  able  to  identify 
those  reas(  ns.  Thus,  care  must  be  taken  in  analyz- 
ing and  : ppraising  the  comparative  data  before 
conclusion » are  finally  drawn.  Work-measurement 
data  shoul  1 serve  primarily  as  an  indicator,  pointing 
the  way  t(  further  im'estigation,  if  needed,  for  de- 
cision and  action. 

In  this  [lustration,  the  branch  chief  knew  that  a 
reorganiza  :ion  and  change  in  work  methods  had 
recently  ta  ien  place.  He  was  interested,  therefore, 
in  knowin  ; w'hether  productivity  was  going  to  be 
better  und  tr  the  new  procedure  than  under  the  old. 
He  wantei . to  know  also  w'hat  follow-up  action  was 
needed,  iased  on  these  data  he  continued  his 
contacts  ^ dth  the  organization  and  methods  ex- 
aminers a id  with  the  personnel  officer  in  order 
that  adeq  late  training,  assignment  of  staff,  and 
work  anal  'sis  could  be  completed. 

The  Divisic  n Heads  and  Top  Management 

From  tie  branch  chiefs,  selected  work-measure- 
ment data  are  funneled  up  to  the  division  heads  and 
The  Adju  ant  General.  To  the  extent  that  work- 
measurem  mt  results  have  been  analyzed  at  subordi- 
nate level , top  management  is  better  assured  that 
conditions  are  under  control.  It  is  thus  left  free  to 
act  upon  I roblems  beyond  the  scope  of  lower  organ- 
ization le^  eLs,  and  in  turn  can  rely  on  subordinate 
levels  to  I ring  serious  situations  to  its  attention. 

Prosratrming  and  Scheduling 

Work  f rogramming  and  program  scheduling  are 
related  bo  h to  management  improvement  and  to  the 
budget  pr  )cess. 

Before  he  budget  can  be  formulated,  considera- 
tion is  giv’  n to  various  proposed  projects  and  activi- 
ties. T1  ey  are  review'ed  to  evaluate  need  and 
important  e in  terms  of  program  objectives,  costs, 
and  requi  ’ed  resources.  The  effect  of  such  variable 
factors  as  ipeed,  economy,  and  quality  of  service  are 
W'eighed  i i determining  manpow'er  and  dollar  costs. 

The  pn  jects  are  screened,  and  the  approved  proj- 
ects are  a ranged  in  priority  sequence,  according  to 
a set  tim  : schedule.  The  comprehensive  list  be- 
comes the  agency  work  program.  Measured  work 
load,  tim  and  production-rate  data  provide  the 
informati'  n needed  to  appraise  the  manpow'er  and 
cost  requi  ements  of  the  projects  in  relation  to  speed, 
economy,  and  quality. 

The  ex  xution  of  the  work  program  ( and,  as  will 
be  seen,  t le  budget  based  upon  it ) involves  replan- 
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ning  and  rescheduling,  which  may  be  made  neces- 
sary because — 

1.  Congressional  action  may  result  in  the  ap- 
propriation of  amounts  different  from  those 
requested ; disapproval  or  curtailment  of  some 
of  the  programs;  and  initiation  of  programs 
not  originally  presented. 

2.  An  unb. danced  condition  of  resources  may  oc- 
cur, such  as  more  personnel  than  facilities;  or 
obstacles  may  be  encountered  in  the  availabil- 
ity of  resources  (procurement)  or  in  the  use  of 
resources  (operations). 

3.  Changes  in  cost,  upward  or  downward,  may 
alter  the  quantity  or  quality  of  Work  that  can 
be  financed. 

4.  New  legislation  may  require  a complete  re- 
examination of  the  whole  plan,  for  existing 
programs  of  the  agency  may  be  changed  or 
new  pnigrams  added.  Additional  work  load 
often  results,  necessitating  a request  for  sup- 
plemental funds. 

5.  Improvements  in  procedures,  equipment,  or 
facilities  may  step  up  the  rate  of  progress  and 
necessitate  revision  of  schedules. 

Figure  24  shows  how  The  Adjutant  GeneraFs 
budget  office  applied  w'ork-measurement  reports  to 
programming  and  scheduling. 

The  reports  indicated  that  w'ork  load  in  the  Re- 
serv^e  Branch  w'as  decreasing  at  a more  rapid  rate 
than  had  been  estimated — a signal  that  some  re- 
planning or  I escheduling  was  in  order.  Examina- 
tion revealed  further  that  operating  backlogs  were 
under  control.  The  branch  consequently  could 
undertake  other  work. 

The  lists  of  deferred  projects  were  examined  and 
a project  which  the  War  Department  General  Staff 
had  requested  in  December  1945  was  found  to  be 
first  on  the  list  of  special  projects.  It  had  been  de- 
ferred in  f av(  )T  of  higher-priority  work,  but  it  could 
now  be  given  consideration. 

In  order  to  complete  an  estimated  volume  of 
500,000  units  of  work  by  June  30,  1947,  weekly 
output  would  have  had  to  be  40,000  units.  Work- 
measurement  production  rates  were  analyzed.  Pre- 
vious experience  indicated  that  a production  rate  of 
10  units  an  hour,  including  leave  and  administration 
time,  could  be  expected.  That  meant  that  a staff 
of  100  full-time  employees  would  be  required  to 
maintain  the  40,000  weekly  volume.  The  reduc- 
tion in  the  work  load  of  the  branch  indicated  that  at 
least  that  number  of  employees  would  be  available. 
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Figure  24 


The  Adjutant  General  was  able  to  report  to  the 
General  Staff  that  the  special  project  could  now  be 
undertaken,  with  a completion  date  of  June  30, 
1947.  A close  check  would  be  required  to  assure 
the  maintenance  of  that  schedule.  Deviations  from 
the  schedule  would  be  disclosed  by  the  work-meas- 
urement records  of  the  branch.  Based  on  that  in- 
fonnation,  timely  management  action  could  be 
taken,  if  necessary',  in  order  to  meet  the  deadline. 

The  operating  super\’isor,  also,  used  work  meas- 
urement from  day  to  day  for  planning,  scheduling, 
and  controlling  his  work.  He  learned  to  analyze 
the  data  submitted  for  the  previous  day  and  then 
to  assign  personnel  to  operations  according  to  the 
quantity  of  work  to  be  done  and  the  time  required 
to  do  it.  Thus,  he  could  shift  personnel  more  read- 
ily in  response  to  changes  in  emphasis  or  in  the  vol- 
ume of  work  load  in  specific  areas.  Work  measure- 
ment also  helped  him  to  determine  whether  addi- 
tional work  could  be  undertaken  and,  if  so,  the  time 
that  would  be  required  to  complete  it . 


Budgeting 

\Vork  measurement  provides  a means  of  putting 
the  budget  on  a performance  basis — making  it  an 
action  document,  a device  for  forecasting  and  ap- 
praising accomplishment.  Work  measurement 
makes  its  contribution  both  through  budget  formu- 
lation and  budget  execution. 

Formulation 

With  the  AGO  budget  process  decentralized  to 
the  supen  isoiy  le\'el,  the  supervisor,  operating  with- 
in certain  broad  assumptions  provided  by  the  cen- 
tral budget  office,  prepares  the  initial  forecast  of 
personnel  and  other  budgetary'  requirements  for  his 
operation.  The  supervisor  thus  provides  the  base 
for  the  budget  by  obtaining  from  the  work-measure- 
ment reports  the  experience  data  on  work  load  and 
production  rates  required  for  budget  formulation. 

The  budget  requirements  are  then  consolidated 
into  an  integrated  program  as  they  move  up 
through  the  organization.  The  requirements  are 
expressed  in  terms  of  anticipated  work  load  and 
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productio;  i rates  which  are  the  result  of  experience 
trends. 

The  bi  dget  that  is  finally  approved  for  a par- 
ticular pp  'gram  by  The  Adjutant  General,  as  illus- 
trated by  figure  25,  represents  a value  judgment 
backed  b]  concrete  experience  and  work  forecasts. 

The  sh:  fting  state  of  the  work  in  the  Organization 
Records  ] ranch  was  reflected  in  the  budget.  For 
example,  the  projected  work  volume  for  the  “re- 
ceiving ai  d checking”  and  “palletizing”  operations 


fection” — it  was  presumed  that  the  increase  should 
result  in  bettiT  procedures  and  skill  in  handling  the 
work.  Consequently,  management  anticipated  that 
the  production  rates  per  employee  should  increase 
approximately  fourfold  for  those  particular  opera- 
tions. 

In  another  operation — “routine  searches” — the 
production-rate  estimate  was  reduced  to  0.75  cases 
per  day  per  employee  because  management  felt  a 
higher  quality  of  service  should  be  given  to  the 
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Figure  25 


was  beir  g reduced  while,  on  the  other  hand,  the 
work  vo  ume  of  two  of  the  newer  operations — 
“first  ec  aelon  processing”  and  “record  perfec- 
tion”— V as  increasing.  The  actual  and  antici- 
pated pi  aduction  rates  per  clerk  were  affected  by 
the  chan  ^es  in  work  volume. 

Despii  s the  decreases  in  work  volume  in  “receiv- 
ing and  checking”  and  “palletizing”  operations, 
managei  rent  anticipated  no  change  in  output  per 
clerk  sin  :e  procedures  and  work  habits  had  been 
well  defi  red  and  established. 

In  tht  two  operations  that  were  increasing  in  vol- 
ume— irst  echelon  processing”  and  “record  per- 
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public  and  the  military  organizations  requesting  in- 
formation from  the  branch. 

By  relating  work  volume  and  the  production  rate, 
the  man-day  requirements  lor  each  of  the  operations 
was  determined. 

There  are,  however,  a number  of  operations  which 
are  measured  in  terms  of  time  expenditure  only,  and 
for  which  no  work-load  data  are  gathered.  Those 
“unmeasurable”  areas  were  determined,  it  will  be 
remembered,  at  the  time  the  system  was  installed. 
They  included  the  branch  chiefs  office,  maintenance 
labor,  mail  and  messenger,  and  supply  services. 
The  demand  for  those  servdees  is  related  to  the  work 
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volume  of  the  operating  area,  but  they  do  not  neces- 
sarily increase  or  decrease  in  direct  proportion  to 
' increases  or  decreases  in  the  volume  of  operations. 

The  requirements  for  still  other  overhead  and 
sendee  operations  were  based  on  past  requirements 
plus  adjustments  to  meet  increasing  or  decreasing 
needs.  Thus,  although  operating  requirements  had 
been  increased  by  26  percent,  the  overhead  and 
sendee  requirements  wxre  raised  only  5 percent. 

The  sum  total  of  operating  man-days  plus  over- 
head man-days  represents  the  total  work-time  re- 
quirements of  the  branch.  But  since  lea\’e  time  is 
a consideration,  a leave  factor  of  15  percent  is  al- 
lowed, based  on  the  past  experience  of  the  branch. 

Execution 

It  is  in  providing  a means  of  analyzing  manpower 
utilization,  work  progress,  performance,  and  per- 
sonnel costs  that  work  measurement  serx^es  a purpose 
in  budget  execution. 

Figure  26  illustrates  the  use  of  work  measurement 
in  budget  execution,  for  two  purposes:  (1)  Allot- 
ment of  manpower  and  funds  through  an  analysis  of 


work  progress  and  performance,  and  (2)  the  deter- 
mination of  project  cost  estimates. 

It  is  possible  to  derive  both  costs  and  expenditures 
largely  from  the  use  of  work-measurement  work 
units,  for  in  Government,  generally,  funds  spent 
for  personal  services  alone  amount  to  about  75  per- 
cent of  all  operating  expenses. 

In  the  formulation  phase  of  budget  administra- 
tion, forecasts  of  work  load  and  production  rates 
give  expression  to  program  goals.  In  execution, 
actual  performance  is  compared  with  the  earlier 
forecasts  by  means  of  time-trend  charts,  such  as  the 
one  illustrated.  Deviations  from  the  forecasts  are 
the  basis  for  changes  in  manpower  and  fund  allot- 
ments. Those  changes  permit  the  re-establishment 
of  a balance  among  manpower,  work  load,  and 
costs. 

Based  on  work-measurement  data,  cost  estimates, 
such  as  the  one  illustrated  in  this  chart,  can  be  made 
accurately.  The  cost  estimate,  as  in  this  case,  was 
at  times  used  as  a basis  for  obtaining  reimburse- 
ment for  services  rendered  to  another  agency.  In 
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this  inst£  nee,  The  Adjutant  General  had  been  asked 
to  exan  ine  420,000  serv  ice  records  by  another 
branch  ( f the  Army.  The  job  was  done  on  reim- 
burseme  it.  Production  records  indicated  that  it 
took  15  minutes  to  verify  each  case.  The  15 
minutes  included  leave,  superv'isory,  and  indirect 
time.  1 he  request  stipulated  that  the  work  had  to 
be  comp  eted  in  2 months  (44  working  days).  It 
was  esti  nated,  therefore,  that  300  full-time  em- 
ployees A ould  be  needed  to  complete  the  work  with- 
in that  time.  Since  the  average  daily  pay  per 
employe  : working  on  this  project  was  $8.50,  the 
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total  cost  of  the  project  was  estimated  to  be  $112,- 
000.  Similar  tabulations  were  made  to  determine 
the  cost  of  the  research  program  on  the  divisional  * 
and  regimental  level. 

We  have  mentioned  here  only  a few  examples  of 
the  uses  which  the  AGO  made  of  work-measure- 
ment data  in  bringing  about  management  improve- 
ments, tightening  up  its  work  programming  and 
scheduling  processes,  and  building  a performance 
budget.  The  next  chapter  will  give  an  example 
of  how  work  measurement  was  used  to  construct  an 
agency-wide  index  of  productivity. 


CHAPTER  IX.  SIZING  UP  THE  AGENCY  AND  THE  SYSTEM 


After  the  war,  the  office  of  The  Adjutant  General 
went  through  a period  of  retrenchment.  Emphasis 
shifted  to  a peacetime  program,  requiring  fewer  dol- 
lars. As  a result  employment  was  cut,  personnel 
were  reassigned,  and  in  some  cases  retrained.  Re- 
organizations were  effected  throughout  by  consoli- 
dation and  by  the  establishment  of  new  divisions  to 
handle  the  peacetime  program. 

The  work-measurement  system  was  the  means  by 
which  the  AGO  was  able  to  foretell  the  effect  that 
reorganizations,  changes  in  work-load  emphasis,  and 
changes  in  work  methods  would  have  on  the  ability 
of  the  agency  to  keep  current  with  its  work.  De- 
cisions on  where  personnel  reductions  could  best  be 
made,  what  the  need  would  be  for  retraining  and 
reassignment,  and  which  categories  of  personnel 
should  be  affected  in  carrying  out  reductions  in  force 
were  all  based  on  the  analysis  of  productivity  fore- 
casts using  work-measurement  data. 

Index  of  Asency  Efficiency 

After  the  retrenchment  was  completed,  The  Ad- 
jutant General  wanted  to  know  the  impact  of  the 
changes  on  the  agency’s  performance.  He  asked  for 
a brief,  over-all  status  report — a thumbnail  picture 
of  agency-wide  efficiency. 

Developing  such  a report  made  it  necessary  to 
summarize  the  work-measurement  information  for 
the  whole  agency  in  a way  that  the  management 
people  had  not  done  before.  They  knew  in  theory 
that  for  this  purpose  they  would  have  either  to  find 
a single  representative  (or  “focal”)  measure  or  else 
to  develop  a composite  or  weighted  measure  for  work 
load  and  employee  time  expended,  and,  accord- 
ingly, for  the  over-all  rate  of  output.  The  trend  of 
the  production  rate  could  tell  them  whether  they 
were  gaining  or  losing  in  total  operating  efficiency. 
Of  even  greater  significance,  however,  in  demon- 
strating what  the  organization  had  been  capable  of 
accomplishing,  were  the  trends  of  incoming  work 
load  and  of  backlog  accumulation  or  reduction. 
In  addition,  although  both  output  and  applied  time 
would  be  reflected  by  the  production-rate  trend,  it 
* was  considered  important  to  show  a separate  trend 
of  applied  manpower  (employee  time),  because  the 


reduction  in  personnel  was  a key  factor  in  the  re- 
trenchment program. 

Thus,  four  separate  trends  were  developed,  as 
shown  in  figure  27,  each  covering  an  annual  period : 
one  trend  for  backlog  (work  on  hand),  one  for 
incoming  work;  one  for  total  employee  time;  and 
one  for  employee  efficiency. 

Trend  of  Work  on  Hand 

The  work  on  hand  for  the  whole  AGO  was  sum- 
marized in  terms  of  the  number  of  man-days  re- 
quired to  eliminate  it.  The  man-day  was  a 
common  unit  into  which  all  work  load  regardless 
of  the  work  measure — could  be  translated;  and  the 
translation  to  man-days  produced  a trend  that 
showed  the  effect  of  increasing  productivity  on  the 
backlog.  On  the  other  hand,  work  load  expressed 
directly  in  composite  or  weighted  work  units  would 
not  have  indicated  the  volume  of  activity  or  effort 
represented  by  the  work  on  hand,  and  would  not 
have  shown  the  results  of  increased  productivity  in 
bringing  backlogs  under  control. 
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The  ni  mber  of  work  units  on  hand  for  each  opera- 
tion, as  i aown  by  the  last  work-measurement  sum- 
mar\*  for  each  month  (column  6,  fig.  15),  was  con- 
\ erted  t<  equivalent  man-hours  bv  relating  work 
units  on  hand  to  the  prevailing  production  rates. 
Once  th>  work  units  completed  in  the  various  op- 
erations vere  converted  to  man-hours,  the  job  w'as 
esscntiall  ’ a simple  count  of  man-hours  applied. 
The  mai  -hour  was  a unit  of  measure  that  was  not 
only  relii  bly  representative  of  all  the  different  work 
units  bu  also  meaningful  in  relation  to  personnel 
strength. 

Trend  of  ncoming  Work 

De\’el(  ping  a trend  for  incoming  work  was 
simpler,  1 lecause  it  w'as  found  that  (as  a rough  over- 
all indica  :or  of  w'ork-load  trend ) incoming  mail  was 
adequate  y representative  of  all  the  AGO  work. 
The  amo  int  of  mail  received  each  month  w^as  totaled 
and  plott  rd,  in  millions  of  pieces. 

It  woi  Id  have  been  possible  to  weight  the  prin- 
cipal typ  ts  of  correspondence  according  to  degrees 
of  difficu  ty  in  processing.  The  volume,  however, 
was  grea  enough  that,  for  purposes  of  an  o\  er-all 
trend,  or^  iinary  differences  could  be  assumed  to  av- 
erage ou  . Furthermore,  the  simple  count  of  in- 
coming I lail  was  easy  to  compute  and  simple  to 
understai  d and  explain. 

It  w'ou  d have  been  easy,  also,  to  count  outgoing 
mail.  T le  analysts  knew,  however,  that  work  was 
occasioned  by  many  incoming  messages  (new  data 
added  to  the  records,  and  so  on)  w^hich  did  not 
require  n plies. 

Trend  of  > Applied  Time 

The  £ v'erage  number  of  personnel  on  duty 
througho  It  each  month,  as  taken  from  the  w'ork- 
measuren  ent  reports  (columns  7 and  8,  fig.  15) 
W'as  used  as  the  basis  for  the  figures  shown  on  the 
total  emj  loyee  time  chart.  The  official  strength 
reports  v^  ould  not  have  been  adequate;  they  ac- 
counted ( nly  for  the  number  of  employees  on  the 
pay  roll.  It  was  known  that  from  time  to  time  dur- 
ing the  y tar  considerable  numbers  of  persons  had 
been  borr  )wed  from  organizations  outside  the  AGO 
to  help  c iminate  emergency  backlogs.  The  pay 
roll  w'oulc  have  been  closer  to  the  correct  figure  than 
the  streng  :h  report  because  it  would  have  reflected 
paid  over  ;ime  hours  and  persons  on  reimbursable 
detail.  I ow'ever,  only  the  work-measurement  re- 
ports con  ained,  in  addition,  the  hours  worked  on 
voluntary  overtime  and  on  voluntary  detail. 


Trend  of  Efficiency 

It  W'as  more  difficult  to  find  a single  indicator  of 
over-all  opei  ating  efficiency  than  it  had  been  to  find 
appropriate  trend  indicators  for  the  other  three  fac- 
tors. The  single  indicator  of  efficiency  would  some- 
how have  to  equate  the  production  rates  for  all  the 
different  operations  of  the  agency  in  such  a way  that 
an  index  could  be  developed  to  represent  the  increase 
or  decrease  in  the  total  productivity  of  the  agency. 
It  was  an  indication  of  productive  capacity  per  em- 
ployee that  The  Adjutant  General  wanted.  As 
compared  w ith  producti\dty  during  a representative 
base  period  before  the  retrenchment'  occurred,  how 
much  greater  or  lower  w'as  the  productivity  now? 
\Vhat  productivity  did  the  trend  show  to  be  likely 
in  the  near  Juture? 

That  picture  w'as  developed  by  weighting  the 
a\’erage  production  rates  (in  units  of  output  per 
man-hour)  ior  each  of  the  principal  operations  and 
adding  the  resulting  aggregates  (representing  about 
65  percent  t-f  total  agency  work)  for  a representa- 
tive period  before  retrenchment;  and  then,  using 
that  average  as  a base  of  100  percent,  plotting  the 
a\'erage  of  ihe  aggregates  similarly  computed  for 
the  same  ofterations  in  each  of  the  12  following 
months,  as  related  to  the  base. 

Another  expression  of  efficiency  (the  reciprocal 
of  the  above  , which  is  often  used  where  production 
standards  exist,  is  knowm  as  the  “effectiveness  rate.” 
The  standar  d rate  is  given  in  “standard  hours,”  a 
standard  hour  representing  the  number  of  work 
units  that  should  be  produced  per  man-hour  in  a 
given  operation.  The  effectiveness  rate  is  deter- 
mined by  relating  the  man-hours  actually  used  to 
the  standard  hours  called  for  in  the  production  of 
a specified  number  of  work  units.  The  effectiveness 
rate  is  then  expressed  as  a percentage.  ( If  the  stand- 
ard hour  calls  for  100  units  and  actual  production  is 
110,  the  effectiveness  rate  is  110  percent.) 
Weighted  aggregates  taken  from  the  effectiveness 
rates  for  the  various  operations,  can  be  totaled  and 
averaged  to  give  an  over-all  effectiveness  rate.  It 
should  be  obser\'ed,  however,  that  such  a rate  is 
customarily  based  on  production  standards.  As 
pointed  out  in  chapter  VII,  production  standards, 
by  their  ven'  nature,  imply  a more  or  less  stable 
production  situation  in  which  further  increases  in 
productivity  cannot  be  expected  without  further 
impro\'cments  in  methods  or  facilities.  In  this 
instance  change  had  been  the  order  of  the  day. 
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I The  changes  in  method  that  had  occurred  during 
I retrenchment  would  have  made  it  necessary  to  re- 
' vise  the  standards  that  had  existed.  The  problem, 
then,  was  not  to  relate  actual  performance  to  stand- 
ard performance  but  to  develop  a trend  of  actual 
productivity  as  an  indicator  of  future  requirements 
in  the  way  of  staff  resources  and  management- 
improvement  action. 

Whatever  the  method  of  expressing  relative 
efficiency,  quality  must  be  a consideration.  Neither 
an  individual  production  rale  nor  an  o\  er-aIl  trend 
of  productivity  expresses  quality  explicitly;  but,  to 
be  valid,  both  must  imply  that  the  quality  of  output 
remains  constant.  The  Adjutant  General  knew 
i|  that  quality  had  been  a factor  in  selecting  the  rates 
that  had  been  used  during  the  retrenchment.  He 
knew  also  that,  in  the  reassignment  and  training  of 
personnel,  emphasis  had  been  placed  as  much  upon 
the  quality  of  work  as  upon  the  quantity.  There- 
fore, in  interpreting  the  changes  in  productive 
capacity  shown  by  the  trend  charts,  he  might  well 
infer  that  quality  had  not  \'aried  significantly. 

Cautions  and  Limitations 

Such  index  charts  can  be  extremely  useful  to  top 
management  and  may  be  maintained  continuously. 
Their  usefulness  at  operating  levels,  howe\'er,  is 
more  limited,  because  combined  measures  may  not 
lend  themselves  readily  to  operating  decisions. 

In  the  AGO,  the  four  charts  discussed  in  this 
chapter  have  been  useful  in  budget  presentation, 
and  in  explaining — in  a general  way — to  higher 
levels  in  the  Department,  the  significant  trends  in 
operations.  It  is  much  easier  for  The  Adjutant 
General  or  his  principal  staff  and  operating  assist- 
ants to  explain  conditions  to  persons  outside  the 
organization,  and  for  those  outsiders  to  understand, 
if  the  information  can  be  given  in  summary  form 
rather  than  in  details.  That  is  especially  true,  as  in 
the  case  of  budget  presentation,  when  outsiders  are 
not  concerned  with  or  are  not  too  familiar  with  the 
day-to-day  operation  of  the  agency,  or  when,  from 
personal  observ'ation,  they  already  have  confidence 
in  the  detailed  data  from  which  the  summaries  are 
prepared. 

Within  the  AGO,  division  heads  may  occasionally 
develop  over-all  trend  indicators  of  their  own,  when 
a single  trend  will  more  readily  clarify  a situation. 
They  prefer  ordinarily,  however,  to  rely  on  more  de- 
tailed data  and  to  give  The  Adjutant  General  suffi- 


cient information  concerning  the  factors  which  un- 
derly  the  situation  being  presented.  In  fact,  the 
W'ork-measurement  system,  in  the  form  discussed 
in  this  bulletin,  was  originally  established  in  prefer- 
ence to  a system  based  on  indices  and  composite  or 
weighted  measures ; and  there  has  been  no  tendency 
to  have  over-all  indicators  replace  the  more  detailed 
system. 

Over-all  indicators  are  not  a substitute  for  op- 
erating data.  Indices  are  reliable  and  \’alid  only  to 
the  extent  that  approximately  the  same  relationship 
continues  to  exist  among  all  the  quantities  used  in 
the  original  computation.  Thus,  if  work  load 
weights  change  radically,  if  operating  methods 
change  so  that  production  data  do  not  mean  the 
same  as  they  did,  the  o\er-ali  indicator  no  longer 
measures  what  it  was  intended  to  measure. 

Even  if  entirely  accurate  and  equitable  at  all 
times,  the  over-all  indices  are  of  little  value  in  making 
operating  improvements  or  estimating  personnel  re- 
quirements. The  regular  work-measurement  re- 
ports, on  the  other  hand,  contain  the  same  informa- 
tion directly  attributable  to  operations;  and,  as  al- 
ready shown,  can  be  put  to  work  not  only  for  general 
appraisal  but  in  many  other  ways  for  better  manage- 
ment. The  AGO,  therefore,  resisted  pressures  to 
extend  the  use  of  the  agency-wide  indices  and  cau- 
tioned against  undue  dependence  on  such  devices 
at  division  and  branch  levels. 

In  any  event,  the  AGO  Status  Report  was  useful 
in  showing  over-all  operating  progress.  Not  only 
did  it  demonstrate  rising  efficiency  and  a shrinking 
backlog,  despite  a growing  work  load  and  falling 
employment;  but  the  trends  were  pronounced  and 
sustained  enough  to  suggest  that  further  improve- 
ment should  be  expected. 

An  Inference  of  the  System’s  Worth 

It  would  be  hard  to  sav  exactly  how  much  the 
work-measurement  system  contributed  to  the  results 
achieved.  It  seemed  fair  to  assume,  however,  that 
work  measurement  had  been  instrumental  in  ob- 
taining better  performance  through  more  effective 
use  of  resources.  It  had  provided  the  supervisor, 
branch  chiefs,  division  heads,  and  The  Adjutant 
General  with  a tool  for — 

1 . Effectively  controlling  operations. 

2.  Locating  areas  of  outstanding  and  substand- 
ard performance. 
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3.  Co  nparing  performance  of  like  operations.  In  other  words,  work  measurement  had  provided 

4.  Ap  ^raising  the  effect  of  changes  in  organiza-  The  Adjutant  General  with  the  means  of  establish- 

tioi procedures,  personnel  recruitment  poli-  ing  a budget  based  on  program  goals  and  work 

cie: , training,  physical  lay-out,  equipment,  etc.  measured  in  terms  of  program  accomplishments,  as 

5.  Fo:  ecasting  and  justifying  future  staff  require-  well  as  with  the  indicators  which  enabled  manage- 

me  Its  in  relation  to  projected  volumes  of  work.  ment  to  take  the  required  action  to  obtain  efficiency 

6.  Bal  incing  persormel  and  work  load.  of  operation. 

7.  Prc  gramming  and  scheduling  work.  Work  measurement  had  become  a key  to  better 

8.  Bu  Iding  a performance  budget.  management. 
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tasks  and  of  large-scale  administrative  operation. 

Gomberg,  William,  trade  union  analysis  of  time  study. 
Chicago,  Science  Research  Associates,  1948.  248  p. 

A critical  appraisal  of  time-study  concepts  and  practices. 

Griffenhagen,  E.  O.  and  others.  Measuring  the  Efficiency 
of  Operation  and  Unit  Costs.  (In  citizens'  conference 
on  government  management.  2d,  Estes  Park,  Colo., 
1940.  Proceedings  . . . Denver,  School  of  Commerce, 
* Accounts,  and  Finance,  University  of  Denver,  1940,  p. 
133-175.) 


“Utilizing  Unit  Costs  to  Measure  Governmental  Effi- 
ciency,” by  E.  O.  Griffenhagen;  “The  Use  and  Misuse  of 
Unit  Costs,”  by  E.  L,  Mosley;  “Measuring  Governmental 
Efficiency  Through  Unit  Costs,”  by  J.  G.  Larson  and 
J.  W.  Ingrain. 

International  City  Managers’  Association,  monthly  ad- 
ministrative reports  for  cities;  suggested  forms  for 
use  by  department  HEADS  IN  REPORTING  TO  THE  CHIEF 
municipal  administrator.  Chicago,  The  Association, 

1943.  32  p. 

Use  of  report  forms  in  measuring  current  operation  and 
unit  cost.  “The  items  included  in  the  report  forms  have 
been  selected  for  their  diagnostic  value  in  revealing  the 
efficiency  and  adequacy  of  departmental  operations.” 

Kaiser,  H.  M.  Measuring  Office  Output  for  Effective  Con- 
trol, (In  American  Management  Association,  office 
management  series.  New  York,  1940.  No.  90,  p.  13- 
22.) 

Contains  charts  depicting  units  of  measurement  and  how 
they  are  obtained.  Discusses  the  use  of  daily  reports  in 
work  recording. 

Leffingwell,  William  H.  and  Edwin  M.  Robinson.  The 
Measurement  of  Office  Work  . . . Setting  of  Standards. 
(In  their  textbook  of  office  management.  New  York, 
McGraw-Hill  Book  Co.,  Inc.,  1943.  p.  373^10.) 

A comprehensive  discussion,  including  purposes  and  im- 
portance of  work  measurement.  The  problem  of  deter- 
mining units  of  measurement  in  clerical  work  is  analyzed. 
Recording  of  output  and  the  question  of  approximate 
measurement  are  briefly  discussed.  The  process  of  setting 
standards  is  described. 

Lehn,  Frederick  D.  Principles  and  Methods  of  Measuring 
Office  Activities.  (In  N.  A.  c.  a.  bulletin.  May  15,  1939, 
Sect.  l,v.  20,  p.  1169-1190.) 

The  principles  of  work  measurement  and  their  appli- 
cation. Various  forms  for  analyzing  work  records  and 
standards  of  production  are  included. 

Los  Angeles,  Bureau  of  Budget  and  Efl5ciency.  Measurement 
Standards.  (In  its  organization,  administration,  and 

OPERATION  OF  THE  DEPARTMENT  OF  BUILDING  AND  SAFETY. 

1944.  p.  9-11.) 

Brief  summary  of  the  evaluation  and  analysis  of  the  work 
of  the  inspectors  in  the  Department  of  Building  and  Safety. 
This  work  measurement  was  of  special  value  in  determin- 
ing personnel  requirements  for  budget  preparation. 

Lowr>',  Stewart  M.,  Harold  B.  Maynard,  and  G.  J.  Stegc- 
merten.  time  and  motion  study.  3d  ed.  New  York, 
McGraw-HiU  Book  Co..  Inc.,  1940.  432  p. 

A comprehensive  text  on  industrial  time  and  motion 
study,  including  formula  construction. 

Maze,  Coleman  L.,  ed.  office  management,  a handbook 
prepared  under  the  auspices  of  the  National  Office  Manage- 
ment Association.  New  York,  Ronald  Press,  1947.  870  p. 

Measuring  performance,  p.  695—707,  discusses  com- 
monly used  units  for  measuring  office  operations  and  dif- 
ficulties involved  in  accurate  measurement.  Scientifically 
determined  production  standards  covering  various  clerical 
activities  are  reported  in  Appendix  B,  p.  783-809. 

Pennicke,  Harold  C.  How  to  Set  Production  Standards. 
(In  National  Office  Management  Association,  proceed- 
ings OF  the  24th  annual  conference  . . . Phila- 
delphia, 1943.  p.  22-34.) 
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Defir  2S  production  standards  and  gives  directions  for 
comput  ng  them  by  time  studies,  statistical  methods  and 
the  “cl(  rical  minute  ratio.’*  Exhibits  on  pages  32  and  33 
show  a typical  job  analysis,  summary  of  time  study  and 
write-u;  of  the  production  standard. 

Pennsylva  lia  Dept,  of  Labor  and  Industry,  measuring 
EMPLO"^  MENT  OFFICE  ACTIVITIES.  Harrisburg,  Division  of 
Unemp  oyment  Compensation  and  Employment  Scrvfice, 
1939.  30  p. 

Gent  ral  background  and  approach  to  the  principles  of 
measur  .ig  emplo>Tnent  office  activities,  as  well  as  a tech- 
nique 1:  7 which  office  managers  can  measure  and  evaluate 
office  p oduction  and  efficiency  for  budgetary  and  admin- 
istrativi  purposes. 

Pfiffner,  . ohn  M.  Standards  for  Measuring  Administrative 
Perforr  ance.  (In  his  research  in  public  administra- 
tion. Vew  York,  Ronald  Press  Co.,  1935.  p.  488-510.) 

A d;  -cussion  of  t>'pes  of  standards  for  measuring  the 
perfom  ance  of  v’arious  departments  in  government. 

Public  Ac  ministration  Serv'ice.  the  work  unit  in  feder.al 
ADMiNi  TRATiON.  Papers  read  at  a meeting  of  the  Wash- 
ington Chapter  of  the  Society  for  the  Advancement  of 
Manag  ment,  Feb.  19,  1937.  Chicago,  Public  Admin- 
istratio  i Service,  1937.  46  p.  (Its  Publication  No.  56.) 

Ridley,  C .arence  and  Herbert  A.  Simon,  measuring  mu- 
NiciPAi  activities  ...  2d  ed.,  Chicago,  International 
City  inagers’  Association,  1943.  75  p. 

The  first  chapter  presents  a technique  of  measurement 
applica  )le  to  municipal  activities.  The  succeeding  chap- 
ters de  cribe  specifically  the  methods  of  measurement  for 
each  o those  activities;  i.  e.,  police,  public  works,  public 
health,  public  education,  etc.  An  appendix  contains  sug- 
gested nonthly  report  forms. 

Rosenber  :,  Herbert  H.  Work  Measurement  in  the  Personnel 
Office.  (In  PERSONNEL  administration,  Sept.  1947,  v. 
10,  p.  17-24.) 

A d scussion  of  the  War  Department’s  experience  in 
establif  ling  staffing  standards  for  personnel  offices. 

Simon,  F erbert  A.  and  others,  determining  work  loads 
FOR  PF  DFESSIONAL  STAFF  IN  A PUBLIC  WELFARE  \GENCV. 

Berkelf  y,  Calif.,  Bureau  of  Public  Administration,  Uni- 
versity Df  California,  1941.  94  p. 

Proc  ^dure  for  the  measurement  of  governmental  services 
is  desc  ibed  in  detail.  A series  of  extensive  work-load 
tables  Irawn  from  the  experience  of  the  California  State 
Relief  Administration  is  included. 

Solem,  A lue.  Work  Planning  in  Government.  Pt.  I.  (In 
ADVAN'  ED  MANAGEMENT,  July-Sept.  1942,  V.  7,  p.  133- 
140.) 

The  need  for  measurement  in  work  planning  and  the 
proble  IS  of  establishing  understandable,  measurable  work 


units  are  discussed.  Three  principal  groups  wherein  work 
units  can  be;  developed  are  analyzed;  standardized  cases  or 
projects,  activities  falling  into  defined  tasks  or  functions 
but  with  unpredictable  incidence,  and  activities  having  < 
fluctuating  of  “kaleidoscopic”  work  loads. 

Stone,  Donald  C.  Standards  and  Measurements  in  Public 
Works  Management.  (In  his  management  of  municipal 
PUBLIC  WORKS.  Chicago,  Public  Administration  Service, 

1939.  p.  47-62.) 

A thorough  discussion  of  the  applicability  of  work  meas- 
urement, standards,  and  cost  accounting  to  operations  in 
public  works.  Administrative  reporting  is  briefly  dis- 
cussed. 

Tenner,  Irving,  cost  accounting  and  work  measure- 
ment in  the  federal  government.  Chicago,  Munic- 
ipal Finame  Officers’  Association  of  the  United  States  and 
Canada,  1942.  72  p.  (Its  Cost  Accounting  Bulletin, 

No.  4.) 

Tiller,  Carl  W.  governmental  cost  accou.nting.  Chi- 
cago, Municipal  Finance  Officers’  Association  of  the 
United  States  and  Canada,  1940.  90  p. 

Chapter  13,  “Measurement  and  Reporting  of  Work”; 
Chapt.  14,  “Standard  Costs”;  Chapt.  15,  “Cost  Reports.” 
Chapts.  16-38  discuss  cost  accounting  and  work  measure- 
ment for  selected  functions  of  government.  For  most  of 
the  activities,  a table  of  accounts  is  included  in  which  ac- 
tivity or  services  for  cost  accounts  and  performance  units 
for  work  measurement  are  compared. 

U.  S.  Arm\  Service  Forces,  control  m.^nual:  work 
measurement.  Headquarters,  Army  Service  Forces, 
Washington,  1945.  40  p.  Processed.  (Its  Manual 

M703-5.) 

Continual  work  measurement  and  spot-check  work 
measurements  are  described.  Numerous  examples  of  forms 
and  charts  for  recording  and  reporting  results  are  included. 
Methods  for  establishing  standards  are  discussed.  There 
is  a brief  < hapter  on  the  utilization  of  work-measurement 
data. 

U.  S.  Army  Service  Forces,  work  load  studies  for  use 

IN  PERSONNEL  STRENGTH  CONTROL.  Washington,  No- 
vember 1913.  78  p.  Processed. 

A thorough  discussion  of  basic  principles,  types  of  work- 
load studit  s and  the  techniques  involved.  There  is  a sec- 
tion of  detailed  examples. 

U.  S.  Forest  Service,  job  load  analysis  and  planning  of 

executive  WORK  IN  NATIONAL  FOREST  ADMINISTRATION ; 

A MANUAL  FOR  FOREST  OFFICERS.  (By  E.  W.  Lovcridge, 

Washington,  U.  S.  Govt.  Print.  Off.,  1932.  236  p.) 

A discussion  of  methods  and  examples  of  the  forms  used 
in  the  measurement  and  recording  of  work  in  the  National 
Forest  Administration. 
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PROCESS  CHARTING,  November  1945— A practical  workins  device  in  attackins 
manasemenf  problems. 

TELEPHONE  SERVICE,  April  1947 — Basic  Elements  of  Necessity  and  Use.  Select- 
ing circuits  to  suit  individual  office  conditions. 

SIMPLIFYING  PROCEDURES  THROUGH  FORMS  CONTROL,  June  1948-A 

guide  for  putting  forms  control  to  work  under  varying  conditions  of  organiia- 
tion  ...  for  improvements  in  clerical  cost,  reporting,  record  keeping,  and  public 
cooperation,  as  well  as  for  direct  savings  in  paper,  printing,  storage,  and  forms 
distribution. 

APPRAISAL  AND  CONTROL  OF  DUPLICATING  SERVICE,  April  1949-A 

guide  for  appraising  an  organization's  duplicating  needs  and  applying  sound 
management  control  to  the  use  and  performance  of  duplicating  service. 

PRODUCTION  PLANNING  AND  CONTROL  IN  OFFICE  OPERATIONS, 

October  1949 — An  approach  to  problems  of  organization,  work  flow,  schedul- 
ing, and  control  at  the  operating  level. 
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Office,  Wothington  25,  D.  C. 
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Bureau  of  the  Budget,  Publications  Unit,  Washington  25,  D.  C. 

FISCAL  RECORDS  AND  CONTROLS,  Januory  1945— A checklist  for  periodic  evaluation  of  fiscal 
activities. 

PERSONNEL  RECORDS  AND  CONTROLS,  January  1945— A checklist  for  periodic  evaluation 
of  personnel  records. 

PROPERTY  RECORDS  AND  CONTROLS,  Jonuary  1945— A checklist  for  periodic  evoluotion  of 
records  disposal  activities. 

RECORDS  RETIREMENT  AND  CONTROLS,  Januory  1945— A checklist  for  periodic  evaluation 
of  records  disposal  activities. 

AGENCY  LIOUIDATION  OR  REDUCTION,  July  1945 — A procedural  guide  on  organising  and 
planning  for  liquidation  or  reduction  of  agencies  and  programs. 

WRITTEN  JUSTIFICATION  OF  BUDGET  ESTIMATES,  June  1947— Suggestions  for  improving 
editorial  quality. 
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